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PRODUCTS 
PIPE LINE 


Invites you... 


. to inspect the operation of its Wood River-Chicago 
multiple products pipe line through the medium of these 
pictures. In this way, time and space can be conserved 
as, in fact, they have been conserved in the modern 
methods used to blend, measure, batch and transport 
petroleum in this new line. 

Your hosts on this inspection trip are Syd Smith of 
Shell Oil Co. and Rudy Lowe of Proportioneers, Inc., who 
are indebted to the staffs and facilities of their respective 
companies for assistance in making this graphic trip 
possible. 
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ele : : Shell Products Pipe Line — North Line Operation 


The color sound motion picture film from 
which these preview shots have been selected 
will be shown at the API Division of Trans- 
portation Meeting in Philadelphia in May. 
Plan now to see it. 
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Bulletin SM-2060 “Continuous Stream Blend- 
ing’ available. Write Proportioneers, Inc., 
412 Harris Avenue, Providence 1, Rhode Island. 
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Weed River Pump Station 
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A Quick Look 
at This Issue 


API REFINING SPECIALS 


® A Quick Method For Sizing Refinery Distillation 


Equipment .. . Two of Humble’s top authorities on 
distillation have collaborated on a summation of 
their method for predicting distillation requirements. 
Of special help to the desig sner and process engineer, 
the article presents an original correlation that speeds 
estimation of distillation equipment types in all 
services. For a “must” item for your permanent files, 
turn to page DEE. 


® Produce Aromatics by SO. Process... A new 


commercial sulfur-dioxide aromatics extraction unit 
utilizes a hydrocarbon wash oil in’ the extraction 
tower. The process involves the simultaneous extrac- 
tion of benzene, toluene and xylene from a catalytic 
reformate with high recoveries reported. A_ single- 
stage separation of sulfur dioxide is used. Benzene 
purity is increased by the use of methanol azeotropic 
distillation, The physical inspections of the pertinent 
streams and the investment and operating costs are 
presented in sufficient detail to permit: preliminary 
economic SUPVOEYVS, Page 151. 


® Extract isobutylene with H.SO, .. . | sing 05 


weight percent sulfuric acid, isobutylene of high 
purity can be extracted from a refinery C, cut very 
efficiently by a combination extraction-regeneration 
process. The product has a purity of 96 percent and 
is produced as isobutylene and not as the isobutylene 
dimer or trimer, Operating characteristics. flexibility. 
and plant costs are all included, Page 156, 


® The Economics of Tank Failures .. . Concern over 


brittle failures of storage tanks has prompted many 
investigations. This author brings out some significant 
data on the financial aspects of the problem. First. 
material failure of tanks seems less likely than losses 
from fire and other external causes as evidenced by 
the fact that the average tank service life is 3400 
tank-years. Failures when they do occur have cost 
the refiner, on the average. $90,000, Page 160. 


® Selecting A Catalytic Reforming Process .. . 


There is every indication that the present trend 
toward higher octane motor fuel will continue. This 
makes it imperative for every refiner to consider the 
application of catalytic reforming in his plant. The 
authors of this paper review the many reforming 
processes now being prepared and evaluate each type 
from both the cost and process standpoints. Although 
sou may not agree with their findings. you will 
certainly profit from studying their work. Page 167. 
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® Painting System That Really Works .. . Jong 
a matter of hit and miss, trial and error selection, the 
matter of choosing the right paint and applying it 
properly has been reduced to a seience by Shell Oil 
Company at Wood River. This paper gives all the 
facts on the Company's atmospheric corrosion control 
program, with complete specifications on the paints 
and primers used. and full details on some modern 
application techniques. Page 172. 


Technical Men in Maintenance . . . Ihe colleve 
trained technician is winning wide acceptance as a 
valuable addition to refinery maintenance depart. 
ments. The authors give a detailed description of just 
how the talents of technical men have been advan- 
tayeously applied at the Standard Oil Company 
(Indiana) plant at Whiting. Complete organization 
charts and job descriptions make it possible to see 
how their experiences can be translated to your own 
particular problems. Page 177. 


Minimize the Refinery Maintenance Crew .. . 
With the end of World War Ul. there was a general 
lightening of belts throughout the industry as all 
rehiners concentrated on reducing costs, Just how one 
refiner trimmed the fat from his maintenance budget 
is described in this down-to-earth article. The four 
main points of his program were to: establish the 
minimum work crew for each job. set up a new 
system for cost control and analysis. develop long 
range and daily planning techniques. then reorganize 
the department to take advantage of these new ideas. 
Full particulars of the entire program are deseribed. 
hepvinning on page 183, 


® The Model li Fluid Hydroformer . . . The novel 
feature of this process lies in the manner of transfer 
of heat of regeneration to the reactor, This is ae- 
complished by circulating a relatively coarse and 
inert solid with the catalyst. Designers claim these 
advantages for the process: lower investment) and 
operating costs, good yields of gasoline with higher 
octane ceilings. more complete flexibility. in’ feed 
stocks. Engineering data to support these contentions 
begin on page 163. 


® How to Reduce FCCU Stack Losses... Ax the 
result of some experimenting at the Wilmington Re- 
finery, Shell Oil Company has devised a means of 
substantially reducing stack losses of catalyst fines 
without the addition of more equipment. This is quite 
a trick and for the details on how the svstem can be 
applied at your refinery. turn to page 189, 


Classroom Training Aids Process Operators . . . 
Technological advances have been made so rapidly in 
our industry that many an operator has been left far 
in the rear. At the Magnolia Petroleum Company re- 
finery in Beaumont this problem was met and solved 

with a 30-hour classroom training session in the 
fundamentals of refining, Here is a practical program 
that will help you selve one of your knottiest and 
most delicate problems. Page 110. 


Petrochemical Reactions, Xll. . . The Oxidation of 


Oletins ... Products from oxidation processes consti- 
tute a large part of petrochemical production. The 


basie products. such as ethylene and propylene oxide. 
are discussed, as well as the glycols, ethers. etha- 
nolamines and many other products subsequently de- 
rived from the oxides. The chemistry involved is pre- 
~ented so that it is easy to follow. The relative im- 
portance and the uses of these products are included 
in the discussion. Page 193. 


Unifiux Tray .. . Thix fractionating tray has already 
received wide acceptance. Plans call for the installa- 
tion of these trays in over LOO fractionating towers in 
the (.S. and abroad. Their cost is roughly 60 percent 
of the cost of latest type bubble cap trays. Perform- 
ance is stated to be at least equal to that of the bubble 
cap tray. Installation is much cheaper. and spare 
parts inventory for trays can be reduced tremen- 
dously. See page 197, 


Kaskade Trays . . . Here is some additional informa- 
tion on the performance of the Kaskade trays. Operat- 
ing results comparing these trays with conventional 
bubble cap trays are shown for a number of different 
services. At the present time, more than 350 instal- 
lations of these Kaskade trays in commercial unit- 
have been made. In addition, there is a discussion on 
the third new tray design by Koch. This design make= 
use of a floating cap or valve. It is designed to op- 
erate over a wide range of conditions with high ef- 


ficiency, Page 199, 


Mixing and Internal Circulation . . . This matlie- 
matical approach to mixing is the second in a series 
which is designed to give the graduate engineer a 
refresher in applied mathematics. If the analyses pre- 
sented are not exactly applicable to your own prob- 
lems, minor modifications can be readily handled 
using the original problem as a guide. Page 203. 


Physical Properties of Hydrogen .. . l’resented in 
convenient graphical form. the best data are collated 
in this article for the viscosity, specific heat and 
thermal conductivity of hydrogen at elevated tem- 
peraiures and pressures. This element has achieved 
its technical importance in ammonia synthesis and 
other chemical processes. Page 205, 


Engineering for Safety . . . A major factor in the 
current expansion program is safety. Three phases in 
which engineering may be helpful during expansion 
are safety for future operation and maintenance: 
safety during construction; and safety improvements 
for existing facilities. Page 207. 


Calculating Engineering Economics, Overhead 
Costs ... This is the last article in a three-part series 
that has been specially prepared for Reriver readers 
by a noted expert in the field. Short and to the point. 
the papers dissect the major fields of engineering 
economics and provide valuable tips for improving 
your economic analysis. Page 209, 


Oil Lends a Hand to the Oyster... WW hen Louisiana 
oystermen filed more than LOO damage suits asking in 
excess of $30 million, the oil companies began a 
research program which has not only shown them to 
he blameless, but may result in great prosperity for 
the Louisiana oyster industry. For a bright lesson in 
vood neighborliness. turn to page 253. 
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A Deviation From Policy. Geneially we feel that the interests of our read- 
ers are best served by publishing manuscripts prepared exclusively fot 
Perroneuem REFINER. Occasionally we have reproduced papers given al 
the various technical and trade association meetings, but these are the 
exception rather than the rule. 

This issue of Petronetm REFINER, dedicated to the mid-year meeting 
of the Refining Division of the American Petroleum Institute, certainly 
represents a notable exception to this flexible policy. And we believe the 
exception is very well taken. Our advance copy of the program, received 
about six months ago. indicated that seldom if ever has such a fine, well 
rounded program been developed for an association meeting. We decided 
then that we would select ten of the top interest papers and dedicate this 
issue to the APL We hope you approve of our choices. which begin on 
page TE. 

x * * 

Thought for the Day. Jhe key to the success of American economy ts 
mass production; which, in turn, is made possible by mass consump- 
tion, And how is mass consumption achieved? Through advertising, 
of course! 

x * * 

Discipline is Not Dead, even though it surely is dying, thanks to the pro- 
teetive touch of the unions, Most employers have come to feel (sometime 
with the powerful urging of a written contract) that the good old days 
are gone forever the good old days when they told a man what to do, 
and if he didn’t do it. punished him. Such is not the case at one refinery. 
reported during the floor discussion at the Plant Maintenance Conference 
in Chieago. The talk was about how to make operators maintenance- 
conscious and this guy stood up and said his outfit had a fine system. 
If the operators let a tank run over, they put the chief operator 
in the labor gang and sent him out to clean up the mess! Brutal 
but effective. 

a ae 

Has Hootch Helped? Vio-t older people ascribe their longevity to clean 
living. no cigarettes. and no whiskey. But here's an exception in a lady 
centenarian from France who. on the occasion of her LOLst birthday, told 
the press: “My lone life and good health are the result: of good sense. 
Vive always preferred cognac to doctors.” 


x * *® 


Quotable Quote of the Month: from res. bisenhowers recent speech on 
the hydrogen bomb: “¢The hydrogen bomb) rather indicates how far the 
advances of science have outraced our social consciousness, low much 
more we have developed scientifieally than we are capable of handling 
emotionally and intellectually.” The big question: what are we doing 
about it? Will we turn over our destiny to a group of super- 
scientists, develop a greup of super-sociologists, or can our poli- 
ticians, molded and shaped by public opinion, handle the situation ? 

x * * 

Meeting-itis all the Vogue. for those of you whose time is sabotaged by 
increasingly numerous staff meetings within your company. here is a 
lithe paragraph clipped from a local newspaper that you can pass along 
to the boss. anonymously of course: 


“A conference is a meeting at whieh after all is 
said and done. more is said than done!” 


—~Boh Phillips 





IS LIQUID CARRY OVER- 
Limiting Your Production? 
Affecting Product Purity? 
Cutting Into Your Profits? 


IF SO-GET THE FACTS ON METEX MIST ELIMINATORS! 


Liquid entrainment need no longer 
be considered an unavoidable nui 
Sance in processing Operations, as 
more and more engineers are find- 
ing from experience. These knitted 
wire mesh entrainment separators 
literally “filter out” the entrain- 
ment (see diagram) and permit 
the gas to pass on, freed from the 
unwanted —and often contaminat- 
ing liquid. 


METEX MIST ELIMINATORS can be 
They require no special housings, equipment or power—and need no 
They function over a wide range of velocities with a 


vessels. 
servicing or attention. 


t 


"or 
baer: a 
Section of a METEX MIST ELIMINATOR, opened to 
show construction. They can be made of practically 
any metal, to combot corrosion. Factory cut to fit 
vessel dimensions and contour, there is no limit to 

the size in which they can be obtained, 


easily installed in new or existing 


pressure drop usually so low it cannot be measured. Users report efficiencies of 


99% «and more. 


METEX Mist Ely 
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contribute to more eftre 


© VACUUM PIPE STILLS 
© FRACTIONATING TOWERS 
® KNOCK-OUT DRUMS 


ised wherever the problem 
comple 


ent and 


of liquid entrain 
te removal of liquids Mist Eliminators 


econonsical processing im such vessels as 


© COMPRESSORS 
© SEPARATORS 
© STEAM DRUMS 


© EVAPORATORS 
© ABSORBERS 
© SCRUBBERS 


Write TODAY 
for free catalog 
giving complete 
information and 
engineering data 
Or tell us about 
your SPECIFIC 
entrainment 
problem 


METAL TEXTILE CORPORATION 


KNITTERS OF WIRE MESH FOR MORE THAN A QUARTER CENTURY 


G0 9.0.4, 
xxx X YY Y 


Roselle, 


When a gas is generated in or passes through 
a liquid (1), it carries with it on leaving the 
surface (2), droplets of entrained liquid. 
These droplets are carried upward by the 
rising gas stream (3). As the gas continually 
changes direction in passing through the pad, 
the droplets are impinged on the extensive 
wire surface. Here the droplets coalesce, 
forming large drops of liquid which break 
away (4) from the pad and fall back through 
the gas stream. The gas (5) passes on, freed 
trom liquid entrainment, 


50,450, 0,0,0,0,050,0,0,0; 0,4, 2 ,0,0,0,0,0, 
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New Jersey 
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CATALYST CONTAMINATION 
CURED BY 
REMOVING ENTRAINMENT 
IN DISTILLATION UNIT 


Equipment Costing $15,000 
Pays Out In Under A Week 
For Large Southwestern Refinery 


It was not a difficult problem to trace 
the cause of mounting catalyst losses 
to a cat unit feed so poor in color that 
it was essentially black. Entrainment of 
liquid from the bottom of the still col- 
umn could be the only answer. 

Here was a situation where a Metex Mist 
Eliminator would remove the entrain- 
ment — but what else might happen? 
Would this knitted wire mesh separator 
cause excessive pressure drop? How 
quickly would it become plugged by coke 
deposits and make the column inoper- 
able? 

Calculations by one engineer showed 
that the total cost of installing a 25-ft 
diameter Mist Eliminator, including de- 
signing and erecting supports within the 
still, was approximately $15,000 — less 
than a week’s catalyst loss. After con- 
siderable study the decision was made, 
and the Mist Eliminator installed during 
the next routine turnaround. 


When the first run of cat unit feed came 
from the remodeled crude distillation 
unit, it was crystal clear and water 
white. Throughout the normal run no 
differential pressure across the screen 
was found. 

The problem was solved. Catalyst losses 
dropped sharply. And the Mist Eliminator 
has paid for itself in a matter of days. 
Have you really analyzed your entrain- 
ment costs, and checked the savings a 
Mist Eliminator could make for you? 
Perhaps you are losing valuable end 
products in the exhaust stream. Perhaps 
you have a nuisance contamination prob- 
lem. Perhaps the entrainment created in 
one vessel is causing trouble in a subse- 
quent operation. For entrainment is an 
inevitable result of most processing and 
refining operations. 

Metex Mist Eliminators perform just 
one function—and they are doing it in 
more and more refining vessels every 
day. They remove liquid entrainment— 
efficiently and economically — wherever 
it may occur. 

Why not write today for more informa- 
tion on Metex Mist Eliminators. Or 
better yet, send data on your particular 
entrainment problem. We'll be glad to 
have our engineers check this, and send 
you our recommendations and sugges- 
tions. (Addy.) 
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@ We've never met a refinery man yet who would sacrifice 
quality for price. That’s why you'll find “‘Oilwell” refinery ware- 
houses stocked with only the most reputable equipment and 
supplies for refining and petrochemical operations. 

But this isn’t all you get for your money from “Oilwell.” The 
men who specialize in serving our refinery customers have all 
had actual experience with refineries, refinery contractors or 
pump manufacturers. They know refinery material and the 


service you require. 


See how this system can help you. 


Quality products—‘‘Oilwell"’ 
stocks include the best known brand 
names in equipment and materials 
designed and approved for refinery 
operations. When it comes from 
“Oilwell,” you know it will meet 
your specifications. 


Lower inventory invest- 
ments—You can cut your own 
warehouse stocks to a minimum, 
reduce obsolescence and get a wider 
selection of materials, sizes and 
brand names from ‘‘Oilwell's’’ com- 
plete inventories. 


Complete warehouse system 

Well-stocked warehouses are con- 
veniently located to serve the im- 
portant refining centers. Inquiries 


are given prompt attention and de- 
liveries are made quickly to meet 
your emergency requirements. 
Experienced personnel- 
“Oilwell” refinery specialists, hav- 
ing been trained in refining and 
petrochemical plants, understand 
your material and service problems 
and can give you the service you 
require, 

92 Years of experience— 
From almost the beginning of the 
petroleum industry, “Oilwell” has 
worked with the men engaged in 
drilling and production. Our goal is 
to extend the same prompt, depend- 
able and complete service to those 
responsible for Refining and Petro- 
chemical operations. 


Branches Serving All Oil Fields 


These famous products 
are sold by “’ Oilwell “’ 


Taylor-Forge 
Thermoid 
Johns-Manville Vogt 


Bridgeport Brass 
Catawissa 


Walworth 
Watson-Stillman 


Lunkenheimer 
Manning, Maxwell 
& Moore Wilson-Snyder 
National Tube Worcester 
and many others 


OIL WELL SUPPLY 


DIVISION 
UNITED STATES STEEL CORPORATION 
Executive Offices—DALLAS, TEXAS 
with Refinery Worehouses at 


Gerlend, Texes Heuston, Texes 
Les Angeles, California 
Odessa, Texas 
Pence City, Ohicheme 


Beeument, Texses 
Berger, Texes 

Casper, Wyoming 
Charleston, W. Virg nie 
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Are you getting maximum high temperature 





tube life per dollar? Ask the experts! 


’ 


»4 


As 
+ ae : ; 
», ft Wer 24 Fe 


. oe . das 
a ioe ne hand tte for 0.5 


| acuum fusion apparatus used to determine gases in steel. U's just one of the many 
Phases of revearch on binh temperature steel carried on by the Limken Company. 


YEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH 
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EVERAL of the high temperature steels 
listed below are probably adaptable 
to your particular conditions of heat, 
pressure, oxidation and corrosion. But, 
only one will give you maximum tube 
life per dollar, the best life/cost ratio. 

To find that one, ask the experts! 

Who are the experts? Metallurgists 
of The Timken Roller Bearing Com- 
pany. They're recognized authorities 
on high temperature steels. Backed by 
over 20 years of experience, they'll 
help you choose the one best steel for 
your application from the 23 different 
analyses at their disposal. 

You can be sure you'll get uniform 
quality, too. The Timken Company 
rigidly controls the quality of its steel 
with the most modern equipment 
known to the industry. 

Ask the experts! The Timken Roller 
Bearing Company, Steel & Tube Divi- 
sion, Canton 6, Ohio. Cable address: 
“TIMROSCO”,. 


This month the Timken Company reports on: 


OM-2 sree, 


Ox Mo. Stee] 


f COrros: 8 
©. Steel, F, 100 and o,; 
Ure boiler Ate eg Se in . 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 


For more data on advertised products, use Readers’ Service Cards, last page 
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...an efficient unique technique 
for the separation of materials 











Catalytic's process engineers have made a specialty of 
liquid extraction. From the refining of lubricating oil to the 
extraction and purification of metals, their technique of 
liquid-liquid extraction has proved its worth in cutting both 
cost and time. 


Research ond wide experience have brought to Catalytic 
engineers an understanding of equipment, methods, and 
materials that leads them to the one best way to do the job. 
if you hove a task to which liquid extraction might conceivably 
be applied, get in touch with Catalytic! 


CATALYTIC | 


CONSTRUCTION C PANY 
528 WALNUT STREET, PHILADELPH 2. PENNA 


In Canada Catalytic Construction of Canada limite 


CATALYTIC ON-TIME... ON-BUDGET SERVICES for the atomic energy, chemical, petrochemical and oil refining industries 


Process Design Project Analysis Economic Studies Engineering Procurement Construction Plant Operation 
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IN PETROLEUM REFINERIES like this a new kind of aluminum jacket- 
ing is used to protect the insulation on hot and cold lines. It is 
known as Childers Aluminum Jacketing and is especially engi- 
neered te combine the long life and weather resistance of alumi- 
num with @ low first cost. It goes on quick and easy—can be used 
and re-used. it is made of tough but flexible .006" 35 aluminum 
alloy, so it handles easily and requires no shop forming. 


Engineered for outdoor lines — 
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IN CHEMICAL AND PAPER plants: engineers are finding new uses 
for this easy-to-hendle jacketing. Childers Jacketing here is in 
use at Scott Paper Company's tremendous Chester, Pa., plant. The 
insulated line passes between fast moving rolls carrying the felt 
used in paper moking both above and below the line. The Alumi- 
num Jacketing protects against paper dust and water, both of 
which are always present in the manufacture of paper. The jacket- 
ing also appreciably diminishes the possibility of the spread of 
fire which might strike across ordinary canvas jacketing. 





. 
[i new kind of aluminum jack 
eting for imsulated lines shown in 
the pictures on this page is Chil 
Aluminum Weatherproot 


new, low-cost aluminum jacketing pot he Write for samples and 


now used in 567 processing plants S00 We Tth Si, 


Sax 


full details, no obligation. Childers 
Manufacturing Co., Dept. PR-20, 
Houston &, 























IN FOOD PROCESSING plents such as 
this Minute Maid C ° 

Plymouth, Fle., Childers Jacketing is 
useful for both indeor ard ovtdeor 
installations. its clean, shining appeor- 


ance and ease of washing are extra 
advantages. 


Advertisement 


IN POWER PLANTS—indoors and ovt—Childers 
Jacketing is an ideal material for protecting 
insulation. This is a big outdoor installation 
in the South. This jecketing needs no paint- 
ing, and the gleaming aluminum surface 
mokes for “good housekeeping” in any util- 
ity or institutional power station. 





ALMOST ANYWHERE you have insulated lines 
in your processing plant, consider this spe- 

ered jacketing. it is flexible, 
easy-to-handile; yet it has the appearance 
values and the weather resistance that are 
inherent in aluminum. Write to address 
shown above for full details. 










In 1940, the Petro-Chem Development Com- 
pany lined their first Iso-Flow furnace with 
B&W Insulating Firebrick. Today, over 
1200 installations later, (some with fluid 
outlet temperatures over 1600F) not a sin- 
gle furnace has ever been shut down because 


N S} { : : of the need for refractory maintenance. 
O ONULC OW Ns Long life is just one reason furnace build- 
ers, as well as furnace operators, insist on 
B&W IFB. Here are four more: 






> 


Petro-Chem {am 















for Refractories 






CUT INSTALLATION COSTS 


B&W Insulating Firebrick are easy to in- 
stall. They can be cut, drilled or shaped on 
the job with ordinary woodworking tools. 
Their lightness makes them easy to handle. 





WY Fabnaicoerseales 








IN OVER 


1200 FURNACES ELIMINATE EXPENSIVE ALLOYS 


Because of their high insulating values, 
B&W Insulating Firebrick can be supported 
or anchored with ordinary carbon steel. 
Expensive, heat-resisting alloys are not nec- 
essary. 














REDUCE DOWN-TIME 


These brick have low heat storage, cool off 
quickly. This makes possible quick access 
to the furnace for inspection. They heat up 
quickly to get back on the line, too. 











CLOSE TEMPERATURE CONTROL 


Due to the low heat-storage capacity of 
B&W IFB, their hot-face temperature re- 
sponds quickly to changes in the rate of 
heat input to the furnace — insuring the 
closest possible temperature control. 









You, too, can profit by this four-way econ- 
omy of B&W Insulating Firebrick. Ask your 
B&W representative for all the facts on these 
cost-cutting refractories. He'll be glad to 
discuss your refractory problems with you. 
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B&W REFRACTORIES PRODUCTS —B&W Alimul Firebrick * B&W 80 Firebrick * B&W Junior Firebrick * B&W Insulating Firebrick 
e B&W Refractory Cestables, Plastics and Mortars * OTHER B&W PRODUCTS—Stationary & Marine Boilers and Component Equipment... 
Chemical Recovery Units . . . Seamless & Welded Tubes . . . Pulverizers ... Fuel Burning Equipment... Pressure Vessels... Alloy Castings 
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EXPLOSION-PROOF 
and DUST-TIGHT 


PYLETS 








Iai 


HAZAROOUS 


WT A 


For added safety in hazardous locations : secify 
from this rapidly expanding quality line of 
explosion-proof and dust-tight Pylets which 
the Pyle-National Company is constantly de- 
veloping to meet the growing needs of industry. 

All explosion-proof and dust-tight Pylets are 
designed in accordance with Underwriters’ Lab- 
oratories requirements for electrical devices 
used in hazardous locations as defined in Article 
500 of the National Electrical Code. 

The substantial construction and high qual- 
ity of materials and workmanship insures added 
safety, uninterrupted service and long life. 

Consult your Pylet Catalog 1100 for complete 
listings of Explosion-Proof and Dust-Tight 


Pylets sold through electrical distributors. 
a a 


THE PYLE-NATIONAL C 

1393 NORTH KOSTNER AVENUE, CHICAGO 

District Offices and Representatives in Principal Cities of th 

9] Export Department. International Railways Supply Co , 30 Ch 

SINCE 18 Canadian Agent The Holden Co,, Ltd , Montr 
PLUGS AND RECEPTACLES « FLOODLIGHTS «¢ TURBO-GENERATORS «+ GY 
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Here’s Proof Positive?! 


Here's an on-the-spot. unretouched photo of Trufin Type S/T and prime 
surface tube after one year’s service condensing light Naptha gasoline. 
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e) 100 200 300 400 500 600 700 800 


TIME, HR. 
FIGURE 2—VARIATION OF HEAT TRANSFER PERFORMANCE WITH TIME 


And here’s a graph which shows the result of a test using a dirty No. 5 fuel oil 
to determine the fouling characteristics of Trufin versus plain tube. Note that 
Trufin Type ST and prime surface tubes foul at approximately the same rate. 
In fact, there is proof that in some installations Trufin more than maintains its 


surface advantage over long periods of operation. 
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— WOLVERINE TRUFIN’ 


retamms surtace advantage over 





prime sartace tabe 





during operating pertod... 








Evidence like this indicates that re- 
tubing with Trufin gives you more 
shell side effective heat transfer sur- 
. that 


you can do a bigger job than ever. 


face area in the same space . . 


Because Trufin Type S/T is designed 
primarily for shell and tube ex- 
changers, you will get every bit as 
much service from your new instal- 
lation as your old plus the added heai 
transfer capacity. And because the fins 
of Trufin are integral—extruded right 
from the tube—high fin efficiency is 
maintained regardless of thermal 
shock or vibration. 





Trufin—Type S/T—ean be inserted 
into a tube bundle and rolled into the 
tube sheet in the conventional man- 
ner. That’s because the O.D. of the 
fins are slightly less than the O.D. of 
the plain ends. 

Wolverine furnishes Trufin in a vari- 
ety of metals: copper and copper-base 
alloys, aluminum, bi-metal, stainless 
steel. and Qualitube* — Wolverine’s 
electric-welded steel tube. You can get 
help in selecting the right one from 
Wolverine’s Field Engineering Serv- 
ice. Let us help you consider the 
advantages of Trufin in your next 
installation. 








MORE INFORMATION? Write for a copy of Wolverine’s Condenser Tube 
Booklet. It's crammed with information you can use! WOLVERINE TUBE 
DIVISION of Calumet & Hecla, Inc., 1437 Central Avenue, Detroit 9, Mich. 








PAT. OFF 


H olverine Trufin and the Wolverine Spun End 


Process avail 


in Canada through the Unifin 


Tube Co., London, Ontario. 


PLANTS 


May, 


1954 


IN DETROIT, MICHIGAN, AND DECATUR, 


ALABAMA. 


WOLVERINE TUBE DIVISION 


OF CALUMET @ HECLA. INC 


Manufacture is of Ouality Controlled Tubing 





SALES OFFICES 


EXPORT OEPARTMENT. 1) EAST 40TH STREET, NEW YORK 16. NEW YORK 
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MATERIALS FOR DRILLING, 
PRODUCING, TRANSPORTING 


ano Refining! 


We would like to have more business 
from men who convert oil and gas into 
useful things. 


This is not wishful thinking. 


In refinery centers we are slanting J&L 
store stocks in your direction. We are 
working more closely with manufac- 
turers you respect. We are training more 
engineers to understand your require- 
ments and speak your language. 


Your encouragement and assistance, 
which we gratefully acknowl- 
edge, are the moulds in which 
our plans are formulating. 


Call J&L more often. 


WE STOCK 
SEAMLESS 
LINE PIPE 

IN 
REFINERY 
AREAS 


AS.1.M.A5S3 ASTM. A106 




















By 


~ 
Ah 
Weer STEEL CORPORATION 
monet s MY Bf supery Division TULSA 
= at Serving The United Stotes ond Canada 
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HOUSTON, TEXAS. Recently put into operation 
‘here for the Sinclair Refining Company is this 35,000 
barrel-per-day crude distillation unit, designed and 
constructed by Fluor. The project also includes a 
vacuum unit to process bottoms from the West Texas 
crude still, and a desalting unit for crude being run on 
existing facilities. Construction began in May, 1952, 
and seventeen months later was completed on schedule 
and for less than the estimated cost — in spite of a 
three-month delay in steel procurement encountered 
during the 1952 steel strike. Products are propane, 
butane, pentane, gasoline distillates, lubricating oil 
distillates and asphalt. Consult Fluor for engineering 
and construction services when limitations of time and 
costs are an important factor. 
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BE SURE WITH 


THE FLUOR CORPORATION. LTO. 
LOS ANGELES 22 CALIFORNIA 
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HYDRAULIC SAFETY VALVES 








peel 


Pictured here are two Shand & Jurs products which are the key compon 
ents of the S. & J. Internal Hydraulic Safety Valve System for handling 
petroleum products through high pressure storage tanks and pipe lines 
a system that enhances your Safety Factor appreciably, and safeguards 
your equipment in event of exposure fires. The $. & J. hydraulically op- 
erated valve shown at the right is located in the discharge opening of 
the tank. It has a cast steel base and is recommended for operating con- 


ditions up to 300 pounds. In pipe line service the valve is installed in a 


‘airman iW 


; ™ ta nny at? 
{ : : a Manes 
and the periphery of the valve base is the only portion exposed No) apg? 1 

pe Sho eli. oe oreo? 


pipe line spool. The valve base is sandwiched between two pipe flanges 


S. & J. Hydraulic Valves are normally held closed by spring 
pressure, and can be opened by the S. & J. Hydraulic Opera- 
tor, illustrated at the left, or by a small electrically operated 
hydraulic pump. This special Hydraulic Operator embodies 
an air pressure chamber with piston and stem, for yse in 
maintaining pressure in the hydraulic system one the valves 
have been opened. Release of this air pressure by automatic 
or manual means, in case of an emergency, permits the 
valves to close. Fusible plugs which melt at 165 F. are also 
installed at strategic points in the hydraulic line and release 
the hydraulic pressure automatically in event of fire, which in 


turn closes all valves held open under pressure 


REPRESENTATIVES 
at? Net ai» ” Werte Averue 


MONTREA tle E or Specialities Uta 69 Notre C 


BERKELE i 10, c A LIFOR NIA TORONIO Lytle “ve wiering Spex olties. ltd, 85 Richmo 1%. 


1 VANCOUVER P D Mclaren & Son, Ltd , 3277 Main Street 
NEW YORK CHICAGO CARACAS Soclauw. Spence CA. Edificio Galipon 


342 Modison Ave 10409 S$ Western Ave ENGLAND Whessoe. itd Sales 25 Victoria St, London. SW ! 


Whessor ta w 


HOUSTON TULSA LOS ANGELES 
| Thompson Bldg 714 W. Olympic Blvd 
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The secret of flying a B-36 


The Strategic Air Command tells us the average age of the First Pilot on a B-36 


is 32 years. (This would have made him an old man among World War II fliers. 
He ranks captain, major, or better. And he has an average of 3,800 hours’ air 
time to his credit in multi-engine aircraft. The “secret” of flying a B-36 is the 
good judgment that comes only from experience. 

In this respect, we think it’s interesting to note the similarity of flying such an 
aircraft to working on the intricate problems of relating fuels to engines. Here, 


too, there is simply no substitute for years of intensive and specialized experience. 


Continued on next pag 


Printed in ULS.A 





The secret of flying a B-36 


Continued jrom preceding page 


That’s why we think you will be interested to know that the key men in 
charge of engine-fuel studies at Ethyl have an average of 19 years’ experience in 
their individual specialties. When they engage in any cooperative work or con- 
sultation with you, they draw on a rich background of thousands of hours of lab- 





oratory work and millions of miles of road tests. And, as an organization, Ethyl 
Research Laboratories have worked closely with the petroleum and automotive 
industries for 31 years. 

These years of experience give Ethyl a special insight into the complex prob- 
lems of relating engines, fuels and lubricants . . . an insight we believe adds con- 


siderably to the value of “Ethyl” antiknock service. 


ETHYL CORPORATION 


NEW YORK 17, NEW YORK 


WORTH NOTING 


Compression ratios as high as 

30 to 1 have been used in asin- 

gle-cylinder engine designed 

by Ethyl for fuel research. 
Ethyl’s service to customers began the 
very first day “Ethyl” gasoline was in- 
troduced 31 years ago. All that day, 
February 2, 1923, two engineers, who 
had worked on the development of 
“Ethyl” antiknock compound, were out 
on the service-station driveway helping 
to sell the new gasoline. 


Ethyl’s network of manufacturing plants, 
terminals and leased tracks assures 
prompt delivery of “Ethyl” antiknock 
compound to refiners at any point in the 
compass. 


Ethyl Service is backed by 31 years of antiknock experience 








NEWLY PUBLISHED DATA BY PEERLESS 
PUMP ENGINEERS NOW AVAILABLE 
IN CONVENIENT FILE SIZE FORM 


The technical papers titled and illustrated are 

republished articles, authored by Peerless Pump 

engineering personnel, which were printed in 

recent copies of leading trade journals. They 

contain a wealth of authentic, useful, practical, 

illustrative and descriptive information on 

pumps and allied subjects that you can use in 

buying or applying pumps. The five articles shown 

are available individually or together, bound 

into the file-size cover shown above. Use the 

coupon at the right to request the articles you 

want. They will be mailed free from, Peerless PLERLESS PUMP DIVISION 

Pumps— manufacturers of one of the broadest FOOD MACHINERY AND CHEMICAL CORPORATION 
lines of horizontal and vertical pump lines for 301 West Avenue 26, Los Angeles 31, Colifornio 


industrial and commercial application. 
Please send reprints checked below: 


() WHAT tS NPSH [ | HORIZONTAL VS. VERTICAL PUMPS [] MECHANICAL SEALS 
SUMP DESIGNS | SYSTEM HEAD CURVES 





PEERLESS PUMP DIVISION pttRlis¢ NAME 


FOOD MACHINERY AND CHEMICAL CORPORATION COMPANY 


UMP 


Plants: Indianapolis, Indiana ¢ : los Angeles, California ADDRESS 
Offices: New York; Indianapolis; Chicago; 
St. Louis; Atlanta; Dallas, Plainview and Lubbock, Texas; city 
Fresno; Los Angeles; Phoenix; Albuquerque 
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Stanolind Oil and Gas Company 
Elk Basin, Parks County, Wyoming 


STEEL and ALLOY PLATE 


STRUCTURAL - PIPE 
for the 
Process, Oil, Gas 


SARS Lye Sead CS SG GES TRESS BR Ss 
E N G Y) E s L Atomic Energy and 
,aNVi PARSING i Power Industries 
BN, SRA SRS LIP A Rao BUSSE tert bee a OP 


» The contributions of CALSTEEL to this installation demonstrate the com- 
pany’s precision execution of the most exacting specifications. Because they 
are custom made to individual requirements, CALSTEEL fabrications “fill the 
bill” completely for the Process, Oil, Gas, Atomic Energy and Power Indus- 
tries. CALSTEEL does a superior job of custom engineered fabrication. Call 


on CALSTEEL to fill your fabrication needs! 


RNIA STEEL PRODUCTS COMPANY 
DIVISION OF AMERICAN DISTRICT STEAM COMPANY, INC. 
GENERAL OFFICES: RICHMOND, CALIFORNIA ¢ PLANTS IN RICHMOND, CALIF. & NORTH TONAWANDA, N. Y. 
District Offices: San Francisco - New York + Chicago + Philadelphia - Pittsburgh + Cleveland - Detroit - Buffalo 
REFINER -lol) 33, No. 3 
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the essential 


Tenamene helps protect the 
performance of your product 


Gasoline has to meet many different 
specifications and performance 
standards. It has to function in a 
wide range of engines over a wide 
range of operating conditions. Yet, 
in the normal course of events, no 
control testing is done by the buyer. 
Gasoline is bought .. . put to use ... 
and its quality is never questioned. 

Because quality is “taken for 


ingredient in any gasoline 


granted,” refiners must assume an 
unusual degree of responsibility. 
And they do. Gasoline delivered 
from their pumps is the end prod- 
uct of many carefully controlled 
processing steps. 

One of these steps is the use of 
additives to prevent gum formoa- 
tion. Here, Eastman helps shoulder 
some of your responsibility. As a 
producer of Tenamene inhibiting 
and sweetening agents, Eastman 
constantly maintains their high qual- 


SALES OFFICES: Eastman Chemical Products, Inc., Kingsport, Tenn.; New York— 260 Madison 
Ave.; Framingham, Mass.— 65 Concord St.; Cincinnati— Carew Tower; Cleveland—Terminal Tower 
Bidg.; Chicago — 360 N. Michigan Ave.; St. Lovis— Continental Bidg.; Houston — 412 Main St. 
West Coast: Wilson Meyer Co. San Francisco— 333 Montgomery St.; Los Angeles — 4800 
District Bivd.; Portland—520 S. W. Sixth Ave.; Seattle—821 Second Ave. 
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ity and offers the interested service 
that aids in their proper and eco- 
nomical use. This service includes 
modern gasoline laboratories and 
a highly qualified technical staff — 
ready on short notice—to assist in 
the solution of refining problems re- 
lated to Tenamene additives. 

For more information contact our 
local representative or write to 
Eastman Chemical Products, Inc., 
Kingsport, Tennessee—a subsidiary 
of Eastman Kodak Company. 


Tenamene 


EASTMAN GASOLINE ADDITIVES 
23 
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Refractory lined reactor ready for shipment from the Milwaukee plant. Overall length, 
flange-face to flange-face: 21 ft. 7 in. Three of these A. O. Smith reactors, when installed, 
become the heart of a catalytic reforming plant. 


HIGH TEMPERATURE 


A. O. Smith lined and 


For thirty years, petroleum and chemical industries 
have come to us with pressure vessel and heat ex- 
changer problems. Their reliance on the unmatched 
advantages we offer in manufacturing know-how 
and the resourcefulness of ou> research laborato- 
ries and technicians, design engineers and shop men 
has proved to be well placed. The two reactors 


These interior views show, of fop: ex- shown here are examples of our work. 


panded metal Hiner suppert grier te qua- On this page is a special, refractory-lined vessel of 
ee — A-212 steel, designed for 650 psi. and temperatures 


rings ere visible. Lower picture shows = . 
shep-instelled retrectery lining covered starting at 900° F. The walls are protected by shop- 
by steiniess steel lining designed with installed refractory lining. Total weight of 50 


interlocking expansion joints. tons includes 28,000 Ib. of lining, its supports 
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Shown here is one of twenty poly reactors going through our heat ex- 
changer shop, undergoing tube side pressure test at 2160 psi. One-quarter 
inch wall tubes are welded to tube sheets and tubes rolled full depth on 
all poly reactors. 


EXCHANGERS 


HIGH PRESSURE & 


tubular reactors 


and a catalyst grid platform on pedestal rings. 


On this page is shown a poly reactor undergoing 
shop tests before shipment. Throughout fabrication 
and long before shop work begins, materials and 
processes are subjected to exhaustive tests to make 
sure quality demands are met. Metallurgical, 
spectrographic and pressure tests during and at 
completion of construction assure conformity to 
specifications. 
YOU ARE INVITED 


Whenever you have a pressure vessel or exchanger 
problem, write our Milwaukee office for information 


welds during poly reactor construction. This method 
permits examining welds that are inaccessible to 
X-ray equipment. 


about the outstanding advantages which A. O. Smith 
research, engineering and construction offer. 


Through research ...@ better way 


O.Smith 


es foe A TT Ll ee 


Process Equipment Division 
international Division: Milwaukee 1 


MILWAUKEE - HOUSTON - LOS ANGELES 


For glass-lined process equipment, contact GLASCOTE PRODUCTS, INC., Cleveland 17, Ohio— A new A. O. Smith Subsidiary 
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CORN AND RUST DON’T MIX 


For solid corrosion preven- 
tion and vaporsealing tips 
write us for a reprint of 
the “Chemical Processing" 
article mentioned. 


For more data on advertised products, use Readers’ Service Cards, last page. Prrroteum REFINER Vol 33, No 
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CORPORATION OF AMERICA > OLIVER BUILDING, PITTSBURGH 22, PA. 


Many are the marvelous products made from corn at the Corn 
Products Refining Company's Bluebonnet Plant. It, too, like other 
industries in the area, has maintenance problems, for it is situated 
on the salty coast of Texas with its corrosive atmosphere. An article 
in “Chemical Processing” for January 1954 revealed that this plant 
has met its corrosion problem by coating nearly all steel structures 
and equipment with INSUL-MASTIC. 

This same protection can be used in your plant. INSUL-MASTIC’s 
Superior heavy asphalt coatings will stop moisture, acids, alkalis 
and other corrosive agents. They also vaporseal insulation, and a 
special, cork-filled coating will act as an insulation itself while it 
prevents rust. Steel mills, chemical plants, refineries and others are 
using INSUL-MASTIC for lasting protection. It's the rugged, heavy 
duty guardian of steel and insulation. Let us send you the name 


of your nearest applicator. Write today. 


Representatives in Principal Cities 
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- Corrosion can be controlled 





COOLING HOT CHLORIDES 


Because of its unusual design, this 
heat exchanger has two to eight 
times the heat-transfer of plain bare 
pipe or tubing. Hastettoy alloy B 
gives the assembly the necessary 
corrosion resistance, The exchanger, 
which was formed from alloy B 
strip, pipe, and elbows, handles hot 


chloride-bearing chemicals. 


PREPARING PROTECTION 


A Hasrenstoy alloy C safety valve similar to the one 





being lapped here was inspected recently after 
handling 500 “pop” reliefs of sealding aeid vapors. 
It was found that the alloy surface still had its 


original polished finish. 


Hasrencoy alloys can help solve vour corrosion 
problems. too, kor further information, contact the 


nearest Haynes Stellite Company office listed bel, 


dastelloy” is a registered trade-mark of Union Carbide and Carbon Corporation. 


HASTELLOY (ley Haynes Stellite Company 


TRADE-MARK 
Union Carbide and Carbon Corporation 


UCC) 
General Offices and Works, Kokomo, indiana 


as sheet, plate, bar stock, welding rod. welled TEI ne piiieacetie 
tubing and pipe: cast pipe and pipe fittings, Los Angeles—New York—San Francisco—Tulsa 


sand and precision-investment castings. 


Nickel-base, corrosion-resistant alloys available 
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ALCOA 
ACTIVATED ALUMINA 





When the chips are down 

and you must hold a winning hand 

to protect expensive piping and equipment 
against stress and strain 

from expansion and contraction— 

play your ace! 

Count on Zallea Duo-Equalizing Expansion Joints. 


Their life expectancy has been proven 


40% to 1800 better than any self equalizing 


or other type of packless—expansion joint made! 


So specify-and insist on Zallea! 


Zallea already has, or will make, expansion 
joints for every service. For information 
on standard types, request Bulletin 351. 


For consultation on special problems, ask 
F LiTET RIN TOD: hoinl , 
us to have our representative call. ; 
ZALLEA BROTHERS, 890 LOCUS@ STREET, WILMINGTON 99, DELAWARE 
World's Largest Manufacturers of Expansion Joints 


2 
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CLOSE-UP 7 VIEW of a 
HIGH SMFETY FACTOR 


Against Costly Piping Failures 


In power plants, chemical plants, refineries and other systems operat- 
ing at high pressures and temperatures, W-S Forged Steel Fittings 
help protect the large investment in operating equipment. They pro- 
vide a high safety factor against costly piping failures and plant 
down-time. They're drop-forged for high strength and toughness — 
the right combination of properties to withstand pressure, heat, 
shock, vibration and erosion. They're designed for extra strength, 
too—with extra heavy sections where you need them. And they're 
precision machined for perfect alignment. 

Make Watson-Stillman Forged Steel Fittings your standard for 
safe, reliable operation of plant equipment. To suit any service and 
fabrication requirements, W-S Fittings are available in both Screw- 
End and Socket-Welding types in carbon, stainless and alloy steels. 


Write today for informative bulletins. 


Sold Through Leading Distributors 


WATSON-STILLMAN FITTINGS DIVISION 
H. K. PORTER COMPANY, INC. 


Roselle, New Jersey 
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- Profit-building answers to Modern 


. examples of the wide variety of equipment designed and 


built by Alco to meet today’s demands in petroleum and petro- 


chemical processing ... results of Alco Experience as 


gained through many years of designing and building equipment 
for refining and processing companies the world over... and 
Alco Facilities ... capable of handling economically an 
extremely wide range of metal-fabricating operations . . . of 


meeting strictest customer requirements. 


TOUGH FABRICATING JOBS are handled with ease in Alco’s fully equipped shops, where virtually any 
type of equipment can be built at realistic low cost. Here a section of steel pipe, mounted on a universal- 
position pedestal, has flanges attached by submerged arc welding, 
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JACKET WATER COOLING for compressor engines on cross-country pipeline is efficiently performed by Alco 
Aircoolers even during summer’s high ambient temperatures. Available in radiator-core and fin-tube types, 
Alco Aircoolers offer lower costs in scores of applications. 


ALCO GAS COOLERS serve two absorption towers working in 
parallel at Lion Oi] Company’s Diamond M-Sharon Ridge 
gasoline plant near Snyder, Texas. Geared to produce 375,000 
gal of petroleum procucts per day, Diamond M uses 39 Alco 
shell-and-tube heat exchangers of 21 separate types. 


How about your processing problems? Is heavy-duty service a 
factor? If so, contact your nearest Alco sales representative today 
—as the first step toward profit-building answers for you. 
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GRANGEMOUTH, SCOTLAND, is one of the world’s oldest pe- 
troleum refining centers, with shale oil processing dating back 
over 100 years. At this historic site, Anglo-Iranian’s refinery 
included 18 types of Alco heat-exchange equipment in its ex- 
tensive expansion and modernization program. 


ALCO 


PRODUCTS 


AMERICAN LOCOMOTIVE COMPANY 


Sales and Service Offices in Principal Cities 


For more data on advertised products, use Readers’ Service Cards, last page. 





a valve that never blows its top 


All K & M diaphragm Control Valves have a drawn steel dia- 
phragm casing able to withstand extreme heat, impact, pressure and 
shock .. . and a cast steel open yoke that retains its strength when 
the heat is on. When something goes wrong, the difference between 
safety and danger might very well be this all steel construction. 

Further, consider the everyday advantages of the all steel K & M 
construction: One man can move the smaller size valves without hoists, 
for the K & M steel topworks weighs only half as much as other top- 
works of equal size. The open yoke, provided in cast steel by only 
K & M, assures accessibility and completely eliminates any possible 
accumulation of gas, vapor or condensate. 


More linear . . . more accurate . . . more responsive 
The K & M molded neoprene diaphragm provides a large effective 
area which is constant throughout the long stem travel. Thus, K & M 
Diaphragm Motors provide maximum linearity in stem movement 
and virtually the highest power factor available. Operating with 
high capacity, low turbulence K & M valve bodies, these motors mean 
more accurate, more responsive flow regulation. 


For Complete Autematic Control 
Valve Data: Write for your copy 
ofthe new K & M Vaive Engineer- 
ing Data Catalog, Bulletin CV53. 
Aho Available ... New Valve Size 
Calculater with Low Flow Data. 


. me 
diaphragm control valves ¥ 


% 
Valve Makers 64 Genung Street 
Since 1879 Middletown, New York 


uw REEINER-—I ol 


For more data on advertised products, use Readers’ Service Cards, last page Pivropet 





Save money 
Save time 
© Get complete, 


Here’s how. REFINERY CATALOG is 
tailor made for you. Containing catalog 
data from almost 300 firms, REFINERY 
CATALOG gives technical data, specifi- 
cations, applications, and sources of sup- 
ply. Its use saves you time and money. 

Refining men depend on the sales in- 
formation found in this composite cata- 
log. That's why they prefer this great 
buying guide—REFINERY CATALOG. 


gtt OuUe 
eprat O¢ 


w/ 


REFINERY CATALOG. | 


Hatch for this stgn Compos,+, 
N, ¢ Catalo 
t Customer Serve elfural Gasoline ye 


Se Hold i Largest WANS Seblishers 


GULF PUBLISHING COMPANY 


PY, 
OFFICES eed Te 
Houston (6), 3301 Buffalo Drive, LYnchburg 4301 Eum REFINER 
New York (17), 250 Park Avenue, El Dorado 5-4012 

Chicago (4), 332 S. Mich. Ave., Wabash 2-9530 

Cleveland (15), 1010 Euclid Ave., Main 1-2550 

Tulsa (3), Hunt Building, 3-184+4 

Los Angeles, W. W. Wilson Blde., Huntington Park, Jefferson 1219 


tro 


for the Refinin 
chemical Industry | 


/ 
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Photo by Offie lites—Pine Bluff 


Diesel engine shed, St. Louis Southwestern R.R. Co., Pine 
Bluff, Ark. Roof and sides of “Century” Asbestos Corrugated 
Erection Contractor: Mound City Erection Co., St. Louis, Mo 


This new diesel engine shed will serve the 
Cotton Belt Railway for many, many years 

through all kinds of weather with little or no 
maintenance ever required. Such service is to 
be expected of “Century” asbestos corrugated ! 


This lifetime roofing and siding is made from 
asbestos fiber and portland cement, and so 
combines the advantages of both materials. 
It is strong, dense, and tough; will not burn, 
rot, or corrode; is maintenance-free, and 


Cotton Belt Railway gets 


long-lived, low-cost shed of 


\l Ww 


® 


ASBESTOS CORRUGATED 








never needs protective paint. It is easy to 
handle, cut, and erect, too. 


Best of all, “Century” asbestos corrugated is 
one of the most economical materials you can 
use—low in application cost, low in mainte- 
nance expense! 

If you are now planning construction for your 
company, find out more about the many 
advantages you get with “Century” asbestos 
corrugated. Write for complete information. 


KEASBEY & MATTISON company «+ AMBLER + PENNSYLVANIA 


Nature made asbestos ... Keasbey & Mattison has made it serve mankind since 1873 
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HORSEPOWER 


BEAIRD-INGERSOLL-RAND 
PACKAGED COMPRESSOR PLANT 





horsepower to 660 horsepower. 














/ 


>) D | 
A COMPLETE ] } HORS! 


NI WwW 








Now you can install a compressor station — even one 
running into thousands of horsepower — in just a few days. And 
the cost per horsepower, installed, is lower than ever before. For 
the new 128VG surpasses even the LOSVG in low cost and low 
weight per horsepower. Like other Beaird-Ingersoll-Rand Packaged 
Compressor Plants, the new 128VG is complete in every way and 


vet it can be transported as a unit on a heavy oilfield trailer. 





MPOWKLR COMPRESSOR PLANT 
All in One Package 

















SPECIFICATIONS 


Horsepower Rating 660 Compressor Cylinder Stroke 3” 
Engine RPM 400 Orver-All Width Il’ 
Power Cylinder Bore 1134” Orver-All Length 28-4’ 
Power Cylinder Stroke 1234” Orver-All Height 12’-1” 
Vaxaimum Number Compressor Cylinders 4 Ipproximate Weight 86,000 Ibs. 


BEAIRD THE J. B. BEAIRD COMPANY, INC. 


SHREVEPORT, LOUISIANA 





COMPLETELY PACKAGED 


HERE'S WHAT IS CONTAINED IN THE PACKAGED PLANT: 





Ingersoll-Rand gas engine driven compressor, 

Young Radiator with complete cooling system for gas, 
oiland water, 

Gas piping, manifolds, scrubbers and dump traps, prop- 
erly designed and sized by process engineers, 

Jacket water surge tank, piping and automatic controls. 
Fuel gas system with surge tank, regulator and all 
necessary piping. 

Starting air system with compressor, storage tank and 
air piping, 

Complete lubrication system with heavy duty filter and 
all oil piping. 


Controls which shut down compressor automatically in 
the event any unusual operating conditions should 
develop. 


Sturdy steel base, fabricated from structural steel 
members, which requires only a simple concrete slab 
foundation. 


If vou require a compressor station of hundreds or 
thousands of horsepower, let us make you a proposal 


on using Beaird-Ingersoll-Rand Packaged Compressor 


BEAIRD 


Plants. Give us your operating conditions so that we 
can show you with actual figures, how you will save 


money on both installation and operation. 


THE J. B. BEAIRD COMPANY, INC. SHREVEPORT, LOUISIANA 





Lowest Cost 


PER INSTALLED LINEAR FOOT OF ANY 


HOT UNDERGROUND 


PIPE INSULATION 


150 





ZONE 1 — First line of & 
defense ogoinst heot loss, & 
corrosion ond moisture: o 
dense semi-plastic core of 
GILSULATE fused on by the 
pipe’s own heot 





ZONE 2 - Second line of 
defense against heat loss 
ond water: a sintered zone 
of GILSULATE particles 


TZ GANG 








G i LS U LATE ~ . the triple-zone insulation that fuses itself 


into lifetime protection for hot underground pipes. Water-proof, 
corrosion-proof, root-proof, acid/alkali-proof. 


Compare your present insulation meth- 
ods with Gilsulation: 


1. Pour Gilsulate granules out of the 
bag onto the pipe; tamp it down. 


2. Backfill: the job is insulated! 


Gilsulate—nature’s own insulation—is a 
unique, solidified hydrocarbon that vir- 
tually installs itself. Normal pipe-heat 
(up to 520°F) does the rest—fuses the 
Gilsulate to the pipe in hours, forming a 
massive circular solidified sheath. 


Gilsulate costs less installed per linear 
foot than any other underground pipe in- 
sulation...it’s easiest to use...and has 
been tested in scores of the country’s larg- 
est and most important installations, 


ULATE 


THE TRIPLE-ZONE INSULATION 
For LIFETIME PROTECTION 
Or Hot UNDERGROUND PIPES. 


Some additional Gilsulate advantages: 

e 3 grades available—220° to 520° F 

e needs no sleeves or mechanical 
sheaths 

@ requires no mixing or special han- 
dling 

e can't be punctured — leave rocks in 
backfill 

e pipe expands and contracts within 
Gilsulate structure 

e proved in actual use in hundreds of 
new construction and replacement 
installations 


Send coupon for descriptive literature. 
AMERICAN GILSONITE COMPANY 


SALT LAKE CITY, UTAH 
Affiliate of Barber Oi! Corp. & Standard Oil Co. of California 


® 


NAME 
TITLE 
COMPANY 


ADDRESS 


50 


SOIL TEMPERATURE 


No skills necessary—simply pout 
Gilsulate out of 100 pound bage, 
tamp and backfill. Can be used 
under any and all conditions—no 
matter bow many pipes, what- 
ever the space. 


American Gilsonite Company 
134 West Broadway, Salt Lake City 1, Utah 
or 1145 East Jersey Street, Elizabeth 4, N. J. 


Please send me descriptive literature on Gilsulate 














INCLAIR uses repusiic STAINLESS STEEL 
PRESSURE TUBES 


@ For its heat transfer equipment requirements, Sinclair Refining Companp 
uses large quantities of stainless steel tubing. And to help fill this need, Struthers 
Wells, Warren, Pa., heat exchanger manufacturer, relies on Republic Steel. 


Back of Struthers Wells’ choice lie good reasons: Republic is the world’s largest 
producer of stainless and alloy steels. Republic pioneered the widespread use 
of stainless, as well as the manufacture of stainless steel tubing. And in shell 
and tube equipment, Republic's more than a quarter century of experience 
translates itself into longer life between retubings. 

Installation costs are lower, too. ELECTRUNITE Heat Exchanger Tubes are uniform. 
That means uniform wall thickness, without longitudinal thin spots. Uniform 
diameter, which means tubes slide easily and quickly through holes in drums 
or headers. And since tubes expand evenly, there's less danger of over- or 
under-rolling. 

You, too, can have all these advantages by specifying Republic ELECTRUNITE 


Pressure Tubes on your next order for new heat exchangers or retubing. Avail- 
able in carbon as well as stainless analyses. For more information write to: 


REPUBLIC STEEL CORPORATION 
Steel and Tubes Division 
220 East 131st Street, Cleveland 8, Ohio 


GENERAL OFFICES CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, New York 


[REPUBLIC | 


ELECTRUNITE 
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TO KEEP YOU INFORMED 


OF NEW TURBINE 


DEVELOPMENTS... 


Here are a few of the many improved 
features which help make the new Dean Hill 
Vertical Turbines your best power-package buy: 


1 MORE POWER—An added stcam nozzle for Models DH-10V (new in 
vertical line) and DH-20V increased power 100% over former one-nozzle 
counterparts. The DH-30V now has three stcam nozzles and 5097 more power. 
BETTER PERFORMANCE—Two hand valves improve regulation of steam 
rate at reduced load. Improved packing boxes check steam pressure leakage 
and permit higher back pressures. 

LONGER SERVICE—Double-row ball bearing has greater thrust capacity. 
Overlapping labyrinth slinger on lower bearing prevents moisture secpage. 
POSITIVE SAFETY—Improved emergency trip mechanism has cylindrical 


guide to maintain alignment of trip valve stem in all positions, 


BULL PUMP COMPANY 
Pump and Turbine Engineers Since 1893 


Indianapolis 7, Indiana 
aes v > 3 
ife and etharency of the turbine Sales Offices In: Chicago, New York, San Francisco, Boston, Cincinnati, Denver, Albu- 
without sacrificing the compactness and sim- querque, BI Paso, Salt Lake City, New Orleans, Philadelphia, Tulsa, Los Angeles 
2s - : E Pittsburgh, -Houston, Dallas, St. Paul, Toledo, Clevelaml, Grand Ka Birmingham, 
plicity of design. Write now for our new Catalog No. 500, which Ala., Louisville, Memphis, Kichmond, Meaico City, Montreal, Keading, Pa., The Hague. 


includes full details on both Vertical and Horizontal DH Tucbines Washington, Charlotte, Casper, Wyo, Kaonville 
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CROUSE-HINDS ev series 


have been redesigned to give you: 
EASIEST installation 
EASIEST maintenance 
HIGHEST efficiency 


This adds up to big savings on every installation / 


The new streamlined EV 
lighting fixtures are completely 
constructed of cast metal. Max- 
imum corrosion resistance in- 
sures continuing safety in ex- 
tremely corrosive locations. 


6. Large knurled thumb screw . . . sets between notches 
for positive locking. 

7. Globe retaining ring and cushioning gasket. 

8. Heat and impact resisting globe. The accurately 
ground flange, essential for safety, is protected in a 

3. Threaded joints are flame tight . . . no sealing com- factory assembled joint . . . never exposed to damage. 
pound or external seals are required. 9. Auxiliary reflector . . . etched Alzak aluminum . . . 
Lightweight one-piece assembly of globe, holder, eliminates “trapped” light. 
guard and reflector is threaded high up inside of hood 10. Porcelain enameled steel reflector. 
. »- ho liquid or dirt can enter. 22. Cast cleminen heod 


12. Cast aluminum body . . . has two openings for easier 
wiring from either side. 


1. Rubber O-ring gasket . . . seals joint against dirt or 
liquids. 


2. New improved shock-absorbing receptacle has “uni- 
versal” action .. . absorbs shock from any direction. 


+ Notches in hood and globe holder . . . easy to loosen 
with a screwdriver. 


ore), (0) 5) 5 ae : AIRPORT LIGHTING 
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Easiest Relamping—3 Simple Steps 


1. Single unit globe-holder assembly threaded into fixture 
hood is quickly removable for relamping. Slots are pro- 
vided for prying with a screw-driver when necessary in 
corrosive atmospheres or other severe conditions. A large 
knurled thumb screw is easily loosened to unlock the 
globe and holder. 


2. Globe and holder complete with guard (and reflector if 

used) is removed as an assembly. Only one lightweight 

piece to handle—globe sotained. in holder with flame- 

tight joint fully proferted. Explosion-proof integrity as- 

— The 200/300-watt globe-holder assembly weighs 
ut 8 Ibs. 


[ 


The new design of EV Explosion-Proof 
Lighting Fixtures is based on exhaustive 
studies and tests in Crouse-Hinds labora- 
tories. The goal was to produce a fixture 
that would be easier to install and easier 
to relamp than any other explosion-proof 
fixture. Crouse-Hinds designers not only 
achieved this result but also created a 
fixture having the highest possible light- 
ing efficieney. 

You get 3-way savings when you in- 
stall Crouse-Hinds EV Lighting Fixtures: 
quicker installation; quicker relamping; 
more light. This makes them the best 
buy for lighting in any location that is 
hazardous because of the possibility of 
the presence of flammable atmospheres. 
Use them on every job and have the best! 


CROUSE-HINDS COMPANY 
Syracuse 1, N.Y. 


OFFICES Birmingham — Boston — Bulfalo — Chicago Cincinnan ~ Cleveland ~ Dallas Denver 
Detroit — Houston — Indsanapolis — Kansas City — Los les 
New Orieans - New York ee = Pittsburgh - TF San Francasco Searte 
St Lous —- Tulsa — W. meee ht or ener yy Albany — Auanto 
Balumore — Charlotte — Corpus Chnst: — Buchmond, Va — 
Crouse Hinds Company of Canada Lid, Tosomta Ont 


TRAFFIC SIGNALS FLOODLIGHTS 


3. In relamping only a “oe is carried up and down the 
ladder and one assembly handled. It is not necessary to 
ee any spare parts or assemblies for complete con- 
venience. 
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At The Atlantic Refining Company's 
plant in Philadelphia, alkyl aryl 
sulfonates are evaporated in Monel 
evaporators. Atlantic uses corrosion- 
resisting Monel in condensers on 
benzene distillation equipment, pip- 
ing, neutralization tank, settler, 
soap evaporators, solvent extraction 
equipment, steam coils in Ultrawet 
storage tanks and in tanks for stor- 


ing 50% caustic soda. 


How Monel protects against corrosion in 


Synthetic Detergent Manufacture 


instability. 


It’s no wonder that The Atlantic Re- 
fining Company, one of the largest 
detergent manufacturers in the 
country, relies heavily on corrosion- 
resisting Monel to protect important 
process equipment items against 
corrosion and to insure the high 
purity of its synthetic detergent 
“Ultrawet.” 

For there are plenty of places 
where corrosion can take hold in 
the manufacture of alkyl aryl sul- 
fonate detergents. 

Among the corrosives which occur 
in the process are: sulfuric acid, 
sulfonic acids, dilute hydrochloric 
and hot caustic soda. In addition 
there is the problem of contamina- 
tion: even slight traces of metallic 
corrosion products in a detergent 
may cause unwelcome odors and 


Inco Nickel Alloys 


MONEL® ¢ “R’® MONEL * “K”® MONEL * “KR’® MONEL ¢ “S”® MONEL 
INCONEL® * INCONEL “X”® © INCONEL “W"® * INCOLOY® 
NIMONIC® ALLOYS * NICKEL * LOW CARBON NICKEL * DURANICKEL® 


For more data on advertised products, use Readers’ Service Cards, last page. 


Service in many fields has proved 
that Monel is often the most eco- 
nomical material where a strong, 
tough alloy is needed to handle 
acids, alkalies and salts with a mini- 
mum of corrosion or contamination. 
Monel is an easily-formed struc- 
tural material whose corrosion re- 
sistance is not impaired by welding. 

If you would like to know whether 
Monel or one of the other Inco 
Nickel Alloys can help solve your 
corrosion problem, write to Inco’s 
Corrosion Engineering Section. Our 
Technical Bulletin T-5 “Engineer- 
ing Properties of Monel and ‘R’ 
Monel” is yours for the asking. 


The International Nickel Company, Inc. 
67 Wall Street New York 5, N. Y. 
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ALLIS-CHALMERS 


‘ters Sabo 
quer torilers 2200r Alor fps fp 


ELECTRIC MOTOR FOR HAZARDOUS LOCATION 
ELEC CLASSI GROUP D AND NOL 
10152 CLASS 1 GROUP F4&G 


MOTORS 


—— 


© PR eS 
- 2 . oe Lae i: 
tae = 


INDOORS or OUT 


aM 
$7 


d 
aie easton < 


Can’t Hurt These Mofors 


Here is an explosion-proof type of motor that will solve 
many of your dirt and corrosion problems. Install anywhere, in- 
doors or out. 


Cooling System is Self-cleaning Seatenl 
Cooling air is carried through the heat-exchanger tubes with suffi- — 
cient velocity to expel practically any kind of dirt. If oily or sticky by Allis-Chalmers Authorized Distributors, 
dirt should cling, tubes can be ramrodded clean in a few minutes Certified Service Shops ond Soles Offices 
because tubes are straight and tube ends are exposed. ee 


Choice of Corrosion-resistant Materials er CONTROL — Monvol, 


You can lick corrosion with this motor, too. Tubes are available in H ten ‘ace one a 
a variety of materials to meet practically any corrosive atmos-  @ ton stations and compo- 
pheric condition. Allis-Chalmers tube-type motors have long and L a — 
successful experience in such difficult applications as caustic plants, wes 
refineries and petrochemical plants, power plants with fly ash TEXROPE V-belts in 
probiems and many others. pr ee 

Next time you need a motor for a dirty or corrosive location or Pitch sheaves, speed 
for outdoor operation in all kinds of weather, call your Allis- changers. 
Chalmers District Office. Get complete information on Allis- GUNNS <n teneones 
Chalmers tube-type totally-enclosed, fan-cooled and explosion- % | types from % in. 
proof motors. Or write Allis-Chalmers, Milwaukee 1, Wisconsin, a SS tes Geaneaae 
for Bulletin 51B7149. Available in ratings on frames larger than ee 


NEMA 505 up to 3000 hp. (Not all UL approved) = 


Texrope ond Vari-Pitch ore Allis-Chalmers trademorks. 


ALLIS-CHALMERS 
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Cracking Catalyst 
Performance 


4 
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«Air 





for New Cracking 





CAST IRON 


CASING ENCLOSED ALLOY 


IMPELLER WITH 
BACKWARD BLADES 











PRESSURE 
LUBRICATED 
SLEEVE BEARINGS 









































FORGED STEEL 
IMPELLER SHAFT 





REMOVABLE 
BACK PLATE 


To meet this nation’s ever-increasing de- 
mands for premium and aviation gasolines, 
more efficient cracking methods are being de- 
vised. Allis-Chalmers centrifugal blowers are a 
vital part of these new fluid processes. 

At refinery after refinery, Allis-Chalmers 
units are withstanding the requirements of con- 
tinuous operation , . . providing maximum de- 
pendability under every condition. 

The cross-section drawing above shows some 
of the outstanding features of a typical Allis- 
Chalmers blower. The totally enclosed, all-weld- 
ed alloy steel impeller offers highest efficiency, 


ALLIS-CH 


Texrope is an Allis-C 


Sig 


TURBINE 
GENERATORS 


ap 
~~ 


Power, Electrical, 
Processing Equipment 
for Petroleum Industry os coleeeiitdied 
COMPRESSORS 
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Processes 


KINGSBURY 
THRUST 
BEARING 


Ci 
BAFFLES 


Typical A-C centrifu- 
gal blower installa- 
tion showing catalyst 
lift air blowers rais- 
ing regenerated cat- 
alyst to reactor at 
Magnolia Petroleum 
Co., Beaumont, Texas. 


and backward flow design provides outstanding 
pressure and volume characteristics. 

High strength and long life are assured by 
all-welded alloy steel impeller construction and 
pressure lubricated sleeve and thrust bearings. 
Cast iron casing increases rigidity and decreases 
noise level. 

You can benefit from Allis-Chalmers wide 
experience in building and applying blowing 
equipment in the petroleum industry. For de- 
tailed information call your nearest A-C sales 
office, or write Allis-Chalmers, Milwaukee 1, Wis. 


ALMERS 4% | 


halmers trademark. 


= 


UNIT 
SUBSTATIONS 


TRANS- 
FORMERS 
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ty “How much of your active 
“P.. catalyst is lost because 
| = ‘yof particle size? 


‘How many of your 
difficulties can be attributed 


to coarse catalyst? 


| 


VISON 
RATIO 
N 


Chemical 
Progress 
Week 


May 17-22 
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n outstanding characteristic 
of DAVISON’S M-S’ catalysts 


are their narrow range of particle size distribution. There is a minimum of 
fines—a minimum of coarse. This is important to you! 

The fines in your fresh active catalyst may be lost because the unit is 
unable to retain them. Coarse catalyst has an adverse effect on catalyst 
circulation . . . bed density . . . regeneration . . . fluidization. 

Here are typical production analyses of Davison M-S Catalysts. One of 
these grades should fit into your operations. For help in selecting your catalyst 
or other information call your Davison Field Service Engineer or write. 
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PROCON 
“OFF-THE-SHELF” DESIGNS 
MEAN Earlier on-stream time 


Accurate cost estimates 

Lower engineering costs 
Purchasing know-how 

Proved construction techniques 


Experienced field construction staffs 


PROCON Builds Platformer 
at Pana in 7 Months 


Pana Refining Company, a division of the Illinois Farm 

Supply Company, turned to Procon for speedy construction 
im of the first UOP Platforming unit in the state of Illinois 

devoted exclusively to the production of superior quality 


motor fuel. 


From the time the contract was signed until Procon turned the 
™ completed pressure tested 650 B/SD unit, ready for operation, 

over to the refinery only seven months and seven days 

elapsed . . . further proof that “Built by Procon” is the 

refiner’s assurance that his construction will be handled 


A with maximum speed, efficiency, and economy. 


Procon has a WIDE RANGE of “off-the-shelf” UOP 
Platforming units for refiners to choose from, ranging from 
600 B/SD to giant 16,000 B/SD plants. 


IT’S PLAIN GOOD SENSE for a refiner to use “off-the-shelf” 
designs when available. He thus has the assurance of earlier 
on-stream time, accurate cost estimates, lower engineering 
costs, purchasing know-how, proved construction techniques 
and experienced field construction staffs for his particular job. 


PROCESS CONSTRUCTION 
111! MOUNT PROSPECT RD., DES PLAINES, ILLINOIS, U.S.A. 


PROCON (CANADA) LIMITED 
IN CANADA E YONGE STREET 

TORONTO 1, ONTARIO 
PROCON (GREAT BRITAIN) LIMITED 
112 STRAND, LONDON, W. C. 2 


IN ENGLAND | 


Perroreum REFINER 
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Top Refiners demand 
Top Quality Chemicals.-.-- 
—they specify SOLVAY 


QUALITY —The nation’s finest refiners know 
they can always count on soLvay for purity 
that never varies . . . purity that meets the 
highest standards. And you get soLvay’s high 
quality—at no increase in price! 


DEPENDABILITY —soLvay is America’s lead- 
ing producer of alkalies and associated 
chemicals—with over 70 years of know-how 
and the world’s finest production facilities! 
And to assure prompt delivery of any size 


SOLVAY 


VW 


Soda Ash « Snowflake® Crystals « Potassium Carbonate « Calcium Chloride 
Sodium Bicarbonate « Ammonium Bicarbonate © Cleaning Compounds 
Caustic Potash « Sodium Nitrite « Ammonium Chloride « Chiorine « Caustic 
Sode ¢ Monochiorobenzene « Para-dichlorobenzene « Ortho-dichlorobenzene 


For more data on advertised products, use Readers’ Service Cards, last page. 





* SODA ASH 
* CAUSTIC SODA 
* CAUSTIC POTASH 


(Flake-Small Flake-Solid-Liquid) 


* CALCIUM CHLORIDE 
* SODIUM NITRITE 


order—SOoLvay has plants and over 200 local 
stock points that are strategically located to 
serve every section of the country—quickly 
and efficiently! 


SERVICE —SOLvay’s 13 branch offices with 
their organization of trained field representa- 
tives are staffed with men who have had 
many years of industry-wide experience to 
give you the close, personal attention that 
best fits your individual needs! 


SOLVAY PROCESS DIVISION 


—— > Allied Chemical & Dye Corporation 
Ae. || 61 Broadway, New York 6, N. ¥. 
. sa BRANCH SALES OFFICES: 


Boston + Charlotte - Chicago « Cincinnati + Cleveland + Detroit + Houston 
New Oricans « New York « Philadelphia - Pittsburgh + Bt. Louls + Byracuse 
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How Polymer operated day and night 
for 10 years at maximum safety 


When Polymer Corporation, Ltd., Sarnia, 
Ontario, began operations in 1943, inventory 
included two Kemp MIHE Inert Gas 
Generators. Since that date, Polymer—and 
its Kemp equipment—has been operating 24 
hours a day, 365 days a year. The huge 
quartities of man-made rubber and associated 
chemicals it produces—200,000,000 pounds 
during one year alone—reach, in one form or 
another, the four corners of the world. 


Kemp Plays an important Role 
The high volatility of many of the ingredients 
used in this giant operation necessitates 
blanketing and purging vesscis after use. It 
is in this step that Polymer employs Kemp 
Generators to assure safe, trouble-free per- 
formance. The gas they produce is piped to 
different operations over the entire company 
area—it must be clean! Kemp does the job— 


E 
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Polymer knows that it can depend on Kemp to 
deliver a clean inert at a specific analysis, 
regardless of demand. And every Kemp 
Generator is engineered for fast starts and 
easy operations that save time and money. 


Kemp Can Do a Job for You 

Kemp superiority is no accident. It is based 
on years of experience . . . on quality of design 
to meet specific problems. Every Kemp design 
features the Kemp Industrial Carburetor for 
complete combustion without tinkering or 
waste . . . for simplified installation and 
maintenance. Every Kemp design includes 
the latest fire checks and safety devices. If you 
have a blankesing or purging problem, con- 
tact Kemp engineers. They will be glad to 
study your situation and recommend the 
installation best suited to your needs. No 
obligation, of course. 


CARBURETORS 
METAL MELTING UNITS «+ 


Gas generator building from 
which inert gas is piped over 
130 acres of company prep- 
erty at Polymer’s Sernie, 
Onterie, operation. 


+ 


For more complete facts and technical inter- 
mation, write for Bulletin !-10 to: THE C. M. 
KEMP MFG. CO., 405 East Oliver Street, 
Baltimore 2, Md. 


INERT GAS GENERATORS 


© QGURNERS + FIRE CHECKS 
ADSORPTIVE ORVERS 
SINGEING EQUIPMENT 


For more data on advertised products, use Readers’ Service Cards, last page. 





8-inch No. 1328 
With Air-fin Bonnet 


2-inch No. 132 
Globe Style Body 


Freei 


with MASONEILAN Hand Operated Throttling Valves 


For applications where operating conditions and cost 

do not warrant instrument operation, or for by-pass 

service, Mason-Neilan offers a complete line of hand 

operated throuling valves. Precise manual control, 

closely approximating that obtainable by air opera- 

tion, is assured. Note these advantages — 

® Use of standard control valve body assemblies 
with double or single seated Percentage Parabolic, 
Percentage V-port, or linear plugs. (Also available in 
angle or three-way body types.) 

@ Precise positioning accomplished through preci 
sion forming of stem threads (as near “hand fit"’ as is 
practicable) 


~ LAL HIGH 


®@ Backlash held to absolute minimum by precision fit 
of critical parts. 


@ Non-rising handwheel sizes calculated to re- 
quire minimum effort in positioning — yet to prevent 
overloading parts in seating the plug. Ball bearing 
guides on large sizes facilitate setting 


@ Indicator graduated directly in number of turns 
insures accurate and reproducible settings. 


Long life is assured by extra rugged yokes, lubricated 


bearings and stem, close guiding and heavy threads, 
& Au ~ ) 
protected by stem cap. 


PRODUCTS 


MASON-NEILAN REGULATOR CO. 


1182 ADAMS STREET, BOSTON 24, MASS., U.S.A. 
Sales Offices or Distributors in the Vollowing Cities. New York © Syracuse * Chicago * St. Louis « Tulsa « Philadelphia * Houston « Piusburgh « Adanu + Cleveland 
Cincinnau + Detrow + San Francisco + Bowe «© Lounssille « Salt Lake Cay + El Paso + Albuquerque + Odessa « Charloue + Los Angeles 
Corpus Chrisu « Denver + Appleton + Birmingham « New Orleans « Dallas « Seattle « Mason-Neilan Regulator Co., Lid., Montreal and Toronto 


For more data on advertised products, use Readers’ Service Cords, last page 
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PUBLISHED BY REFINERY PROCESS DIVISION, THE M. W. KELLOGG COMPANY 


Four K.1.C. Projects 
Now Underway Involve 
Over $200 Million 


Investment expenditures totaling 
the equivalent of over $200 million 
will be made by Kellogg's clients 
for just four of the many projects 
currently under construction by 
Kellogg International Corporation, 
Kellogg’s wholly owned subsidiary 
for contracts outside the Ameri 
cas. Already well) along in) con- 
struction, the projects include 
a Vast gasoline-from-coal synthesis 
plant in South Africa: a complete 
catalytic refinery in Australia large 
enough to supply almost half that 
country’s petroleum needs; a com- 
pletely integrated, thermal combi- 
nation refinery in Baghdad for the 
Royal Government of Traq: and 
plants for producing phthalic an- 
hydride and = olefins for Monte- 
catini, well known Etalian chemical 
producer. 


First Use of Synthol Process 

The South African plant, under 
construction for SASOL (South 
African Coal, Oil, and Gas Cor- 
poration Ltd.) is expected to go 
on stream by the end of the year. 
When completed, it) will produce 
gasoline, fuel oil, and a long list 
of by-product chemicals, using as 
starting material coal from) virgin 
deposits near the plant site. 

Kellogg's Synthol process, a 
unique step for catalytically react - 
ing gases from the controlled com 
bustion of coal, constitutes the 
heart of the entire operation. Addi- 
tional gasoline is produced in sub- 
sequent steps when light) hydro- 
carbons formed in’ the Synthol 
process are polymerized. The water 
soluble fractions—also produced in 
the synthesis step—are separated 
into their chemical components. 


Refineries in Remote Areas 

The two petroleum refineries are 
scheduled for completion in- 1955. 
They underscore the tremendous 
undertakings involved in building 
self-contained industries in rela- 
tively unindustrialized parts of 
the world. For example, in addition 
to the actual 70,000 BPD refinery, 
the Australian project includes a 
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New Solvent Lube Plant Underscores the 
Efficiency and Quality Production of 
Improved Propane and Phenol Treating 


Still on its initial run after 11 
months on-stream, one of the 
world’s most modern solvent: ex 
traction lube oil plants—desizned 
and built by Kellogg for a Midwest 
refiner—has turned in an impres 
sive operating record. High on the 
list of the plant's achievements are 
increased yields of premium prod 
ucts and an ability to maintain 
quality while processing feed stocks 
of lower-than-design specification. 

Propane deasphalting and phenol 
extraction units are the heart of the 
plant. Both processes incorporate 
a number of design changes de- 
veloped as a result’ of Kellogg's 
pilot-plant operations. For ex- 
ample, trays in the phenol extrae- 
tion tower are of a special design 
which minimizes entrainment) or 


“re-cyeling.” Because the two liquid 
phases settle or “de-mix’ more 
effectively, this provides in effect 
an increase in the number of the- 
oretical extraction stages. Still an- 
other design feature is Incorporated 
in the phenol extraction tower to 
give a cleaner, sharper, more easily 
controlled interface between the 
liquids—ai decided improvement 
over conventional versions of grav- 
ity extraction towers. 

Some indication of the efficiency 
of the plant can be seen in some of 
the results obtained during test op- 
erations. From a reduced crude with 
7.5 Conradson carbon, the propane 
deasphalter produced a yield of 
75.60; deasphalted oil with 1.82 
Conradson carbon. In the phenol 
extraction unit, a yield of 63.9°7 of 
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New Lube Plant... 


95.2 VI oil was obtained from a de- 
asphalted oil charge, ane at yield of 
62.59% of 95.1 VI oil was produced 
from an $0 neutral feed stock. 

The impressive performance of 
modernized propane deasphalting 
and phenol treating witnessed to 
date in the new plant is in logical 
sequence with Kellogg's earlier de- 
velopments in both of these tech- 
niques. The company was the orig- 
inator of “Power Deasphalting”’ — 
now well known to all refiners as 
the process that radically changed 
the significance of the term “select 
crude.” As a result of this develop- 
ment, asphalt content is no longer 
a measure of the potentiality of any 
crude for processing into premium 
lube oils. 

A continuous low temperature 
operation that precludes cracking, 
tower deasphalting is now the ae- 
cepted method for completely re- 
moving the asphalt from any crude 
in a single, economical step—and 
further—it uses as solvent a prod- 
vet the refiner already has at hand. 

Counter-current extraction with 
phenol, an equally pace-setting de- 
velopment in lube processing, has 
become a standard method for im- 
proving the viscosity index and 
stability of all types of residuals as 
well as distillate oils. The ability 
of phenol to remove naphthenic 
acids thoroughly and to handle 
stocks of high sulfur content. satis- 
factorily (without loss of solvent 
through chemical reaction) is one 
of its most important advantages. 


Some Facts About | 


Delayed Coking 


Did vou know...that Kellogg 
has designed and built 63> per 
cent of | the Delayed 
Coking capacity ? 


world's 


that the world's largest 
Coker, built by Kellogg for a 
California refiner, has a through 
put of 26,000 BDP, producing as 
by product L100) tons of coke 


per day? 


.. that process designs for 
Delayed Cokers have improved 
to such an extent that on-stream 
times of over a year may be 
readily obtained 


CONTINUED FROM PRECEDING PAGE 
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 World’s Largest Vacuum Flasher . ” 





if 
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Above is shown the tower and furnaces for what will shortly be the largest Vacuum 


Flashing unit in the world 


heating out by a slight margin the present title holder, 


shown below. Both of these Kellogg-built vacuum flashers are located at refineries of the 
Standard Oil Company of California, the new one at El Segundo, the other at Richmond. 


Over $200 Million... 


1,700-foot pre-cast concrete jetty 
to accommodate ocean going 
tankers and two 17 mile pipe lines. 

The two Montecatini projects 
are both unusual. The phthalic 
anhydride plant employs the Fluid 
catalytic process; the olefin plant 
produces ethylene and other olefins 
by the pyrolysis of gas oil and 
naphtha. 

The South African and Aus- 
tralian projects, together with the 
20,000 BPD refinery at Baghdad 
and the chemical plants in Italy, 
represent only a cross section of 
kK. |. Cus far-flung operations. 
From its London offices, the com- 
pany supervises over-all const rac- 
tion, procurement, and labor re- 
cruitment for these as well as a 
score of other petroleum and chem- 
ical plants now building overseas. 


For further information, technical data, etc., 
on any refining process, write 


REFINERY 
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If you want a 








6% increase 





























in throughput, 








switch to 


_AEROCAT 


MS SYNTHETIC CRACKING CATALYST 


If you want increased throughput, plus the many other advan- 
tages of AEROCAT, write or call Cyanamid’s Technical Service 
Representative. Cyanamid has the research facilities, the staff 
and the experience to solve individual application problems and 
can be relied upon as a source of supply. 


Recent studies of operations in 55 fluid cat crackers show that 
where regenerating capacity is a limiting factor, use of AEROCAT 
MS Synthetic Cracking Catalyst can increase throughput 14.64; 
over natural catalyst. 


Here’s why. In burning coke off the catalyst, two variables 
are involved: the ratio of carbon to hydrogen in the coke, and 
the ratio of CO, to CO in the flue gas. More oxygen is needed to 
burn off hydrogen than carbon, and more to burn carbon to 
CO, than to CQ. 


The studies showed that coke carried by natural vatalyst is 
13°, hydrogen; by synthetic, only 9.5%. The CO./CO ratio of 
flue gas with natural is 2.05; with synthetic, only 1.55. 
Consequently, AEROCAT requires 12.8% less oxygen for regen- 
eration. Thus, if a refiner is operating at maximum air capacity, 
a 14.6°% increase in throughput is made possible by a switch 
to AEROCAT. 


Among all fluid cat crackers now using synthetic, 8 out of 10 use 
AEROCAT - because it is the surest, most economical means to 


e high octane 

e low CO./CO ratio in flue gas 

@ high isobutane yield 

e@ excellent heat, steam, sulfur stability. 
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AMERICAN Ganamid COMPANY 


REFINERY CHEMICALS DEPARTMENT 


30 Rockefeller Plaza, New York 20, New York 








In Canoda: North American Cyanamid Limited, Toronto and Montreal 
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.»-THE UNIVERSAL , FAVORITE 


@ When it comes to expansion joints, ADSCO is the universal 
favorite because ADSCO — and only ADSCO — makes a complete 
line of joints, both slip and packless. 

And if your problem is to absorb pipe line movement in all 
planes simultaneously, ADSCO Universal Packless Joints are the 
favorite . . . Often it is impossible or impractical to eliminate 
lateral motion or to isolate lateral from axial motion by anchors 
and guides. In these circumstances, the Universal Joint will reduce 
the number of anchors required and consequently reduce the 
amount of steel work necessary to support them. In Drawing 1 at 
the left, the Universal Joint is shown absorbing lateral move- 
ment only. By lengthening the intermediate pipe nipple the 
amount of lateral movement can be increased without increasing 
the number of corrugations. In Drawing 2, the same joint is 
absorbing combined axial and lateral motion. Drawing 3 illus- 

L — - trates the joint in‘angular rotation 
2. Absorbing combined axial and lateral motion. without axial motion. Drawing 4 
f ial _ shows combined angular and axial 
motion, 
ADSCO can solve any of your pipe X 
expansion problems. Call your 
ADSCO representative or write for psco Pip "dae 
Bulletin 35-51A. Guides. 








3 Auguler retetion without axial motion. 
-—————— — — © Typical piping arrangement 
showing « Universal 


Anchor 























4. Combined angular and axial motion. 


—_—— _—- 

















ee ee o— - ° - ee oe 2 


EXPANSION JOINTS @ HEAT EXCHANGERS @ STEAM TRAPS @ STRAINERS @ SEPARATORS @ METERS 


AMERICAN [)ISTRICT STEAM COMPANY. [NC. 


GENERAL OFFICES 
NorTH TONAWANDA, NEw YORK 


PLANTS: NORTH TONAWANDA, N. Y., AND RICHMOND, CALIF. 
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Old cars (like old fashioned 
canning operations) belong in 
the museum. 50 years of prog- 
ress has produced the modern 
automobile — with increased 
speed, increased efficiency 
and lower operating costs. 
During the last half century 
—NC has modernized many 
concepts of can making 
and of the canning oper- 
ation. It is their “old fash- 
ioned” know-how —com- 
bined with modern 
manufacturing methods 
—that has made NC a 
favored supplier to so 
many leading com- 
panies. Call or wire 
today for more spe- 
cific information! 


NATIONAL CAN 


Cem FPO RR AT 


Plants At: BALTIMORE, MD.+ CHICAGO, ILL 
CLEVELAND, OHIO + 


.* MASPETH, N.Y. 
HAMILTON, OHIO and WARREN, OHIO 
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= 600-borre!l UOP Platforming unit installed 
at R J refinery near Princeton, Ind 














PLATFORMING CHANGES 
MARKETING METHODS 
OF R. J. OIL & REFINING CO. 


By Henry P. Smith, President 
R. J. Oil & Refining Company, Inc. 


Hicu quality products being pro- 
duced in our new UOP Platforming 
unit have given R. J. new stature in 
its marketing area and have brought 
about sweeping 
changes in mar- 
keting techniques. 


Before the Plat- 
forming unit went 
on stream at our 
refinery near 
Princeton, Ind., R. 
J. sold premium 
and regular gaso- 
lines at prices 
lower than those 

Henry P.Smith posted at the 
wholesale outlets 
of other oil companies. 


Now, because R. J.’s gasolines have 
the highest octane ratings of any in 
our marketing area, we are com- 
manding prices on a par with those 
of other companies. And a new 
theme song—‘“Fill ’er up and feel the 
difference”’—is being chanted by 
motorists patronizing our stations. 


Motorists are enthusiastic in their 
praise of the new “Platolene” premi- 
um gasoline and “500” regular—both 
products of the UOP Platformer. 


Gasoline sales have nearly trebled 
since September 5, 1953, when the 
Platforming unit went on stream. A 
credit card system was established 
recently, and already 200 motorists 
in the 100-mile area R. J. serves have 
availed themselves of this service. 


First Standard “A” Unit 


The process design for the Plat- 
forming unit was handled by Uni- 
versal Oil Products Company engi- 
neers. All of the mechanical design 
and drafting, purchasing, and con- 
struction were handled by Procon 
Incorporated. The unit is the first 
“package” installation of a Standard 
“A” UOP Platforming process unit. 


The decision to install the Plat- 
forming unit was made after careful 
investigation convinced R. J.’s man- 
agement that it was the ideal cata- 
lytic reforming process which would 
enable the company to become a 
leader in a marketing area where 
the race for higher octanes was 
constantly increasing. 


Other factors which motivated our 
decision were: 

—We felt that Platforming would 
give R.J. amore marketable product. 

—We were convinced R. J. could 
abandon its below-market price pol- 


icy because of high quality products 
without suffering a loss in sales. 


—We believed that a Platforming 
unit would give the refinery suffi- 
cient flexibility so that the company 
could always stay on top in the 
octane race. 


—UOP's long record of giving 
service to licensees. 


R. J.’s Platforming unit is equipped 
with a desulphurizer. Raw charge 
consists of 400° F. straight run gaso- 
line which goes from storage to a 
heater, the desulphurizer and then 
to a prefractionating column. 


A cut of approximately 270° F. 
end point is removed overhead from 
the prefractionator. The reactor 
charge, taken as a sidecut from the 
prefractionating column, is of 400° F. 
end point material. The sidecut goes 
from the reactor charge pump 
through three heaters and reactors. 

Recycle Gas Through Reactor 

After passing through the No. 3 
reactor, the material is sent to a 
products separator. The compressor 
takes suction from the top of the 
separator and recycles the gas 
through the reactor section. 


The liquid bottoms product from 
the separator is charged to the sta- 
bilizer together with overhead mate- 
rial from the prefractionator. Stabil- 
izer effluent is pumped to storage as 
marketable products. 


Sulphur content of the charge 
stock is converted in the desulphur- 
izer into HS, which in turn is 
removed from the prefractionator in 
a net overhead cut. The H:2S is re- 
moved overhead when this cut is 
charged to the stabilizer. Gas from 
the stabilizer is sent to a gas balance 
drum before being injected into the 
refinery fuel gas system. 


R. J. has spent nearly $1,000,000 to 
bring to its motoring public the fin- 
est gasoline that can be produced. 
Because of the increasing demand 
for our gasoline and other products, 
we are contemplating an extensive 
expansion program. Present plans 
call for doubling the size of the Plat- 
forming unit from its present 600 
B/SD capacity. It is hoped that this 
expansion program will be com- 
pleted by late 1954 or early 1955. 


It is our firm belief that Platform- 
ing has made R. J. an increasingly 
important factor in the economic life 
of southwestern Indiana, and that 
the company will continue to grow 
and prosper because of the superior 
quality of its products made possible 
by Platforming. 






































first 

600 barrel 

UOP Platformer 
on stream 


designed, engineered and licensed by 


UNIVERSAL 
OlL PRODUCTS 
COMPANY 


30 ALGONQUIN ROAD, 
uo OES PLAINES, 1uL, U S$. A. 
laboratories, RIVERSIDE, ILLINOIS 
Universal Service 


Protects Your /avedlmeat 
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| THE WM. POWELL COMPANY | 


CINCINNATI, OHIO 


‘You see POWELL VALVES everywhere!”’ 


And no wonder! For The William Powell Com- — dependability since 1846. Made 14%” to 30” and 
pany makes more kinds of valves and has 125 pounds to 2500 pounds W. S. P. Bronze, 
probably solved more valve problems than any _ iron, steel and corrosion resistant alloys. Avail- 
other organization in the world. able through distributors in principal cities. On 

Wherever flow requires dependable control, problems, write direct to The Wm. Powell 
there’s the place for Powell Valves—famous for | Company, Cincinnati 22, Ohio. 


CONTROLS FOR THE LIFE LINES OF INDUSTRY 


$MiScbas 


08 
Powell Valves ‘; 
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TRADE PAPER EDITION 
Published by 
SCHUTTE end KOERTING 
Compony 


JET APPARATUS © HEAT TRANSFER EQUIPMENT © STRAINERS © CONDENSERS AND VACUUM PUMPS © OIL BURNING EQUIPMENT « 
ROTAMETERS © FLOW INDICATORS © RADIAFIN TUBES © VALVES © SPRAY NOZZLES AND ATOMIZERS © GEAR PUMPS © DESUPERNEATERS 


VERSATILE JET EDUCTORS 
BLEND OILS THE EASY WAY 














reuwwe —— 





Fig. 258-B. SK Eductors being used to blend oils. 


Applications of SK Jet Eductors include 
lifting, pumping, mixing, and agitating 
of liquids and the handling of solids 
and slurries. 

Specifically, in the petroleurn industry, 
they are currently being used in pump- 
ing and mixing operations in oil treating 
systems (such as sweetening-alkylation), 
for introducing anti-knock fluids and 
coloring matter into gasoline, and for 
continuous blending, acidifying, causti- 
cizing of oils, for removing spent filter 
clay, and for tank mixing and propor- 


tioning operations. 


In all of these operations, jet eductors 
provide certain definite advantages— 
based, to a great extent upon the fact 


that they are simple in design and con- 


SCHUTTE and 
KOERTING Company 


38 STATE ROAD 


BUCKS COUNTY, PA. 
Representatives In Principal Cities 
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struction, require litthe maintenance or 


supervision and yet are very efficient. 


A typical application is shown in Fig. 
258-B. Here, five 8’ SK Fig. 258 Internal 
Mixing Eductors are being used to blend, 
recirculate and agitate oils in a 100 ft. 
tank. Initially, transfer pumps are used to 
fill the tank through the eductors. As soon 
as the liquid submerges the eductor 
nozzle, blending begins. In this particular 
instance, the eductors are arranged to 
entrain 3 gallons of tank oil for each gallon 


of motive oil. Other ratios are possible, 


As shown by the sectional drawing, Fig. 
258, motive oil, under pressure, issues 
from the eductor nozzle and entrains oil 
from the tank. The two are thoroughly 
mixed in the eductor throat and are then 
discharged. After the tank is full, the 
mixing is completed and stratification is 
prevented by using the pump to recircu- 
late oil from the top of the tank through 
the eductors where oil from the bottom 


of the tank is again entrained. 


This illustrates but one of many uses for 
only one of many types of SK Jet 
Eductors. For other interesting examples 
of how eductors can be applied, request 


a copy of Bulletin 2-M. 


Fig. 258. Photo and sectional view 
of an SK Internal Mixing Eductor. 


Discharge 
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when you want data from 


SPECIALISTS IN 


__ ALLOY BUBBLE CAPS FOR OIL REFINING 


You will find, we believe, the larg- 
est compilation of engineering data 
on bubble caps and risers in PSC 
Catalog 52. All standard styles; furn- 
ished without die cost and in any alloy. 
Special caps to your order. 


CONVEYOR FLIGHTS FOR SYNTHETIC RUBBER 


Used on dryer conveyors in most 
plants. In any alloy, and specifications 
as to size and perforations. A typical 
example of PSC’s precision sheet alloy 
fabrication for the process industries. 


Piping in any diameter up to 60”; 
any section to %”’; of any alloy, per- 
mitting use of the particular metal best 
suited to a specific heat (to 2200°F) 


or corrosion condition. Large preci- 
sion fabricators of complex weld- 
ed tubing 
assemblies. 


Send for 


5% 
4 


THE PRESSED STEEL COMPANY 


of WILKES-BARRE, PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Aliloys 
Ww wiw OFFICES IN PRINCIPAL CITIES «+ «x * 


Vol. 33, No. 5 
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Now! 
A revolutionary new feature... 


Hardness- 


Differential 


The first steel Union on the market of this type! 

Special heat treating now makes possible the Hardness- 
Differential you’ve been wanting. No other Union has 
this differential. 

The male seat of the new Rockwood Union #603 is 
specially heat treated to give it a greater degree of hard- 
ness than the female seat. 

As a result, you get — 

No galling in “making up” — longer service. 

You also get — 

Seats forged in place and double-locked under 100,000 
and 400,000-pound pressure. Both seats are made of 
corrosion-resistant AIST molychrome steel. 

Exclusive Rockwood cold forging process results iri 
higher resistance to tough working conditions, expansion 
and contraction, shock, jar, vibration. Cold forging also 
results in absolutely interchangeable parts — pipe fitter 
won’t scratch or damage seat in making up in tight places 
because of plug type ball-to-cone design — eliminates 
sharp corners or edges. 

Exclusive “‘Rockwoodizing” —a special Rockwood 
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built into seats of 


new Union +603 


coating process, applied after threading, protects entire 
union, including threads against corrosion. 

Get the seats with the Hardness-Differential built right 
in. Mail coupon today. 


ROCKWOOD SPRINKLER COMPANY 
WORCESTER 5, MASSACHUSETTS 


ROCKWOOD SPRINKLER COMPANY 

102 Harlow Street 

Wercester 5, Mass. 

Please send me prices and further data on the new 
Rockwood Union #603. I would also like the name of the 
nearest Rockwood distributor. 

Name 

Title 

Company 

Street 

City Zone State 


For more data on advertised products, use Readers’ Service Cards, last page. 
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result 


The RIGHT horsepower, the RIGHT shoft 
speed, the RIGHT features in one com- 
pact unit that you can use RIGHT where 
you wont it. Only one unit to buy, handle 
ond install... saves time, spaceand money 

Use Master power drives to increase 
the salability of your motor driven products 
yj . improve the economy, safety and relAe) 
ductivity of your plant equipment. They're 


the horsesense way to use horsepower 


«6S i -ae oe ee 





reason 


The electric motor, the electric brake, the 
variable speed drive, the gear reduction 


unit... all are designed so that they easily 


combine into an integral power drive. 
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“Why Did 


TEXAS CITY REFINING 
Select HOUDRIFLOW 


Mr. Fetter?” 


William H. Fetter is Vice President and General Manager 
of Texas City Refining, Inc. 
He is shown here during a recent interview. 


“Why did we select Houdriflow? 


That’s a fair question and I'll try to | 


answer it, but first I want to make a 
point of my own. That point is this: 
we went on-stream in September of 
last year. Since then our operating 
experience has been everything we’d 
hoped for. So you see, we’re mighty 
satisfied with the new Houdriflow 
unit. 

“Our new Houdriflow cracker re- 
places an original Houdry Fixed Bed 
Unit. That plant served its purpose 
very satisfactorily for many years, 
but our expansion program required 
greater versatility and capacity. 

OPERATING VERSATILITY 

“The new Texas City Houdriflow 
Unit features beds of continuously 
moving catalyst. I’m convinced 
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that’s the way to achieve maximum §-| 


operating efficiency. A charge con- 
sisting of vaporized gas oil from a 
flash tower, plus a liquid-phase mix- 


ture of heavy vacuum gas oil and | 
recycle is cracked into high octane | 


gasoline. Operation can be varied to 
give us a 
wide range 
of high 
value prod- | 
ucts. We | 
have oper- 
ated at con- 
version levels from 60% to over 80": . 
That’s operating versatility. This 
plant was designed to run 12,000 





fires re aaa 





barrels of fresh f d 19,000 bar- | : 
asvate of Sesh Seed and 38 eo | very practical also, to have access to 


rels total. At present, we make about | 


6700 barrels of 96.5 octane motor 





fuel per day from 13,500 barrels of 
fresh feed. Both the fresh feed charg- 
ed and gasoline production are well 
in excess of design. Our principal 
products are gasoline and Number 2 
fuel oil produced from low value 
residuum. The gasoline is the major 
component of our premium fuel. 
LICENSEE SERVICE 

“At Texas City Refining we cannot, 
of course, match the technical facili- 
ties of our larger competitors. But 
Houdry’s licensee service has given 
us complete technical support. I don’t 
know of any more thorough or more 
friendly service. It’s an ideal solution 
for any small refiner. We found it 


the great fund of catalytic know-how 

the Houdry organization has accu- 

mulated since Eugene Houdry’s 

discovery of Catalytic Cracking.” 
+ 


Details of the Houdry Catalytic Crack- 
ing Process are given in the new 
Houdrifiow Brochure. A copy will be 
gladly sent to you on request. 


HOUDRI 


PROCESS CORPORATION 
1528 Walnut St., Philadelphia 2, Pa, 


International Licensor: World Commerce Corp., S.A. 


PIONEER IN CATALYTIC PROCESSES 


For more data on advertised products, use Readers’ Service Cards, last page. 





The choice of the optimum tubing to use in an ap- 
plication requiring the handling of a specific fluid at 
a definite working pressure involves the considera- 
tion of a number of factors. In addition to tempera- 
ture, tube size, and mechanical strength of the steel, 
such factors as the type of fluid and corrosion re- 
sistance of the steel must be considered. 


A typical case of the importance of these two fac- 
tors involved an installation of Type 347 stainless 
steel. The tubing was exposed to chloride-bearing 
bayou water while conveying methanol and unre- 
acted synthesis gases at 300F and 5000 psi. The 
chloride solution caused pitting corrosion. The 
stresses became localized at the root of the pits 
and reached a sufficient magnitude to cause stress 
corrosion and failure. Croloy 5, subsequently used, 
provided superior resistance to the initial pitting 
and satisfactory service at the desired temperature 
and working pressure and also at a considerable 





Cn (pressure) x diamety 


(How rate)*x{ 
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savings in cost of the tubing. 





It takes an expert to specify the optimum tubing 
for any particular application. And there is no sub- 
stitute for the kind of experience with such prob- 
lems you'll find at B&W. To get the most benefit 
from B&W's long experience in matching tubes to 
jobs call on Mr. Tubes, your nearby B&W Tube 
Representative. He can help you. 


TA-4024 (P) 
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Larkin Bull Plugs and Swage Nipples are 
produced by the most modern machine 
tools from the best of raw materials. They ° 
are exactingly checked during each step of 
















the manufacturing process. 

Protective coated, clearly and accurately 
labelled, carefully boxed for shipment, 
they come to you as precision fittings suit- 


able for any service. 


LARKIN PACKER CO., INC. 
St. Louis, Mo. 


ae Through Your Supply Store 


All Larkin fittings are seamless and weldiess. A-8620 
refinery alloy) fittings are available in sizes through 2 
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TO SUN SHIP’S ACHIEVEMENTS 


IN BUILDING PRESSURE VESSELS. 


SHIPBUILDING &@ DRY DOCK COMPANY 


(SINCE 1916) 
ON THE DELAWARE - CHESTER, PA. 


25 BROADWAY - NEW YORK CITY 








For more dota on advertised products, use Readers’ Service Cards, last page. PerRoLEUM REFINER—Vol. 33, No. 5 





PATENT PENDING 


Ducon | TRICKLE VALVE... 


the first dip-leg SEAL with approval 


for fluid catalyst cracking plants 











The good word “APPROVED” gets around the industry 


fast. Through research and experience|in application of 

their type SDC recovery cyclones,.The Duco Company offers 
a truly dependable dip-leg seal lforcatalyst cracking plants. 
The unit permits instant atainment _of operating 

conditions with minimum loss df catalyst. A free-swinging ring 
type hinge assures true alignment of those surfaces 

affecting the gas seal... and offers no resistance 

to movement of the valve plate by the returning catalyst. 
The factrthat the refining industry must 

maintain continuous operation for 

greatest efficiency .. . has won immediate 

approval for the Ducon trickle valve 

{ as a trouble-free seal. 


Write se for full details 





he Canadian Branch. THE DUCON COMPANY of CANADA, Ltd 
the name in P.O. Box 23, HAMILTON, ONTARIO 


es) Upon 
<2, Caan — 


147 EAST SECOND STREET, MINEOLA, NY. - Sales Representatives in Principal Cities 








CYCLONES © CENTRIFUGAL WASH COLLECTORS © TUBULAR CLOTH FILTERS © DUST VALVES 
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42'6" x 40’ Liquid Storage Tonk 

22’ = 17°9" Diclift. Housing — 

6500 cu. f. capacity Inter con- 

gems to @ 25’ x 40’ Cone Roof 
on 





50’ x 48’ Liquid Storage 
‘onk 


T 

30° x 15°9” Dialift. 
Housing — 12,500 cv. ft. 
copacity 


’ Liquid Storage Tank 
"9 Dialift. Housing — 
000 cu. ft. capacity 


it is easy to convert an existing Cone Roof Tank 

to an efficient DIALIFT installation. A DIALIFT housing 
is superimposed on the existing roof, breather holes 
are installed through the roof plating permitting 

@ free passage for all vapors, no other . 
preparation is necessary. 


Bulletin S3DL details and describes the 
60’ x 48’ Ground Type Dialift. 
r Hemmend Diclift . . . Write for your copy. 150,000 cv. ft. capety - 


HAMMOND ; | 
IRON WORKS pp uztiunste 8 orton eon rapins hte oemenemmnial 


Seles Offices: NEW YORK 20 ¢ AKRON .o BOSTON 10 « BUFFALO 2 * CHICAGO 3 « CINCIN- 
NATI 2 © CLEVELAND 15 © EL PASO + HOUSTON 2 + LOS ANGELES 14 « PITTSBURGH 19 
RICHMOND 20° SAN FRANCISCO e WASHINGTON 6, D.C.e HAVANA® “TIPSA” BUENOS AIRES 


ON THE Pacific COAST BY LACY mG. CO. - LOS ANGELES, CAL. - IN CANADA BY VULCAN IRON & ENG. LTD. + WINNIPEG 


For more data on advertised products, use Readers’ Service Cards, last page 
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“Whenever We Install Instruments, 
We Prefer To Install Air Driers... 
regardless of outside humidity! 


ee 


Miedo lL ae 


This fully automatic Lectrodryer DRYs instru- 
ment air prior to its being fed to the many 
pneumatically operated instruments at the 
Stanolind Oil & Gas Company's Stano Gasoline 
Plant, Ulysses, Kansas, pictured above. 


Vay, 199] PiikotetuM KEEINI 


| id 





“There's no cause to worry if you DRY instrument air. Tt 
assures trouble-free operation.” These statements were made by 
the Stearns-Roger Company of Denver, the firm that engineered 
the Stanolind Oil & Gas Company plants of the type pictured, 

To prevent cold weather air line freeze-up... to halt rust, 
seale and sludge in air lines, you must get rid of moisture. You 
ean do this by installing a Leetrodryer*, These machines work 
continuously, automatically and economically, extracting va- 
porous moistures from instrument air... reducing the dew point 
in air lines to as low as — 100° BF, 

Install a Leetrodryer in your instrument air lines. [t's the 
safest and most economical way to heep harmful moisture from 
your instruments. 

Write for Because Moisture Isnt Pink, a booklet describing 
what Leetrodryers are, how they work and how they are being 
used in industry. Pittsburgh Leetrodryer Corporation, 307 32nd 
Street, Pittsburgh 30, Pennsy by ania. 


In England: Birlec, Limited, Tyburn Road, Erdington, Birmingham. 
in France: Stein et Roubam, 24 Rue Erlanger, Paris XVI 
In Belgium: S. A. Belge Stein et Roubaix, 320 Rue du Moulin, Bressoux liege. 


eR — 
a ree ee pon 


LECTRODRYER 


* REGISTERED TRADEMARK U.S. PAT OFF. 


a 
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IS ONE OF THE DRESSER INDUSTRIES 


MAGNET COVE BARIUM CORP., 
Houston, Tex., Malvern, Ark. 
Magcobar drilling mud, Mag- 
cogel bentonite, Mylojel, Fi 
ber Seal, Jel-Oil mud 


CLARK BROS. CO. DIVISION, 
Olean, New York. Engines and 
compressors — gas, steam and 
diesel driven 





Pacific Pumps Inc., of Huntington Park, California, 
has grown from a small group of six men in 1923 
to one of the leading manufacturers of custom-built 
centrifugal and steam-turbo pumps in the United 
States. Pacific also licenses several manufacturers 
abroad. Superiority of design, engineering, quality 
and workmanship has elevated Pacific Pumps to a 


position of pre-eminence and leadership in the 


international petroleum and processing industries. 


DRESSER MANUFACTURING 
DIVISION, Bradford, Po. Oil and 
gas pipe couplings, fittings and 
sleeves —rolled and welded 
rings — welded fittings and 
flanges 


\ 
za. .. 


KOBE, INC., DIVISION, Hunting- 
ton Park, Calif. Complete hy- 
draulic oil ficld pumping sys- 
tems, including the Kobe Free 
Pump 





No.7 in a series about Dresser Industries 
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RESSLEIR 
plus fe 2 


The Dresser Plus is the extra service you get when you deal with 
any Dresser company. It is an added advantage for you which 
stems from Dresser’s unique overall organization. For Dresser is 
many companies with a single purpose—to provide the growing oil 
and gas industries with operating equipment that is second to none. 


Each company in the Dresser group functions independently 
within its own specialized field—yet each can draw from the total 
resources, in manpower, research, and know-how, of the combined 
Dresser operations. When you work with any of the Dresser 
companies, all of the facilities of Dresser are at your service. 


Planned, coordinated specialization—company by company— 
“one for all and all for one’—that is the DRESSER PLUS 


a 


ad 


In the Uulity, Industrial, Marine Service and other 
industries where steam generating is required, Pacific 
Custom-bhuilt Boiler Feed Centrifugal Pumps have 
lone been accepted as the criterion. Pacific Pumps 
Inc. also operates an independent division (within 
the organization) exclusively devoted to the manu- 


facture and sale of superior oil well plunger pumps. 


PACIFIC PUMPS, INC., Hunting- ROOTS-CONNERSVILLE BLOWER SECURITY ENGINEERING DiviSs- IDECO DIVISION, Dalias, Beau- 
ton Park, Calif. Centrifugal DIVISION, Connersville, Ind. Ro- ION, Whittier, Calif., Dallas, Tex. mont, Tex. Derricks, draw- 
pumps, deep oilwell plunger tary positive blowers, gas pumps, Rock bits, reamers, casing works, rambler drilling rigs, 
pumps, hot oil and boiler centrifugal blowers, exhausters; scrapers, reamer rock bits, traveling blocks, rotary tables. 
feed pumps positive displacement meters coring bits, Securaloy. 





To measure carying temperatures 
vou need DYNAMIC ACCURACY?! 


amiga ACCURACY, (the accuracy of an instru- 
ment in measuring changing or dynamic condi- 
tions), reaches a new high in the Taylor TRANSAIRE* 
Femperature Transmitter. This extreme sensitivity to 


changing conditions is due to the low heat capacity of 


the cigarette-size bulb and dynamic compensation, i.c., 


tem and the rate of heat transfer of the process medium. 
It is achieved by derivative action (SPEED-ACT*) in 
the measuring circuit. Operates on the force-balance 
principle. No special calibration of receivers is neces- 
sary, thanks to standard output pressure range of 3-15 
psi. Write for Bulletin 98097, Taylor Instrument Com- 


compensation for inherent lags in the measuring sys- panies, Rochester, N.Y., or Toronto, Canada. 


HERE ARE THREE TOUGH MEASUREMENT PROBLEMS SOLVED BY DYNAMIC ACCURACY 





Short Range Span Detects Temperature Trends 
Problem: Jo get highest possible purity of product consistent with good 
production economy. This requires the quick detection of temperature 


trends over a very narrow range. 


Solution: Vhe short, shiftable range spans (as short as 50 F.) for the 
PRANSAIRE Temperature Transmitter permit selection of operating range 
by a simple screwdriver adjustment. SPEFD-ACT feature assures detection 
of temperature change of less than 110 of 1% of span and is accurate to 


Transaire 


Transmitter 


14%, of span. 

Output Results: Close control because the minute temperature trends are practically 
if . 

o Recewer instantaneously detected and transmitted to the controller and receiver. 
This means higher yield of a purer product, also great flex oility in chang- 
LV \ ing to different product requirements. 


rOr TOWER TEMPERATURE 


¢ Fast Speed of Response Catches Rapid Temperature Changes 
Problem: Steam at high temperature, as with any gas temperature measur- 
ing problem, has poor heat transfer characteristics, making it difhcult to 
measure dynamic temperatures. 

Solution: Phe low heat capacity of the cigarette-size bulb (made possible 
by the force-balance system), and SPEED-ACT compensation for the rugged 
well required, give unprecedented speed of response to temperature 





changes under these adverse conditions. 


Results: Smooth efhcient operation, and greater protection to expensive 
Attemperating equipment in subsequent processing steps. 
Water 


DESUPERHEATER 


Compensates for Poor Heat Transfer of Vapors 
Problem: To reduce measurement lag to a minimum and provide the maxi- 
mum benefits of a cascade system. 
Solution: A TRANSAIRE Temperature Transmitter with derivative action 
(SPFED-ACT) in the measuring system and bulb installed in the tray. This 
compensates for the inherent lag of the separable well required. A second 
PRANSAIRE Transmitter — also with SPEFD-ACT — is used in the reboiler 
vapor line to compensate for poor heat conductivity of vapors. 





Results: Close control because minute temperature trends at the deck or in 
the vapor line are practically instantaneously detected. Process lags are 
eliminated because the cascade system can be beneficially utilized. This 
means an increase in yield of specification product. 


BOTTOM TOWER 
TEMPERATURE 
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® Some of the 189 YARWAY Gun-Pakt expansion 
joints installed at large oil refinery in Texas. 


with 189 YARWAY GUN-PAKT EXPANSION 
JOINTS at this large Texas refinery 


THEY just work and work for years and never 
get tired. Yarway Gun-Pakt slip-type joints 
simply will not fail through fatigue. They will 
operate smoothly, as frequently as required, 
over long, full traverse up to 12” single type 
or 24” double type or short, partial traverse, 
day in and day out—with never any danger 
of metal fatigue or failure. 


This is just one of the many big advantages 
found in Yarway Gun-Pakt expansion joints. 
Other outstanding Gun-Pakt features are: 


1. Can be serviced under full steam pressure 
day and night, thus avoiding costly and 
inconvenient shutdowns. * 


. Fixed Gun-Pakt gland serves as ““built in’” 


YARWAY 


PeTRoLEUM REFINER 


external guide and permits less costly and 
rigid pipe guidance than required by many 
other types of joints. 

3. Lower pressure load on end anchors because 
excessive strains are eliminated. 


Used for many years with success in well- 
known refineries, industrial plants, utilities and 
institutions. When replacing present joints or 
planning new steam lines, it will pay you to 
look into the advantages of the Yarway 
Gun-Pakt expansion joint. Write for Yarway 
Bulletin EJ-1913. 


YARNALL-WARING COMPANY 
128 Mermaid Avenue, Phila. 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


gun-pakt expansion joints 
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CRUDE OIL TREATING 
desalting 


IF YOU HAVE dehydrating 


sediment removal 


A TREATING tank bottom treating 


arsenic removal 
PROBLEM DISTILLATE TREATING 
involving lube oil treating 
caustic washing 
acid contacting 
doctor treating 
nitrogen base removal 
Petreco originated and pio- jet fuel treating 


neered electric petroleum 


processing and has maintained dehazing 
an active and continuing re- 


search effort for nearly half a cat cycle treating 3 
century. This wealth of know- furnace oil improvement > >. 


how, plus complete informa- 


tion on the latest Petreco RESIDUUM TREATING e ly 


processing developments, is 


mening wre to se? you desaponification 
meet your refining problems. 
asphalt upgrading 


PETREC¢O 


A DIVISION OF PETROLITE CORPORATION 


3202 South Wayside Drive, Houston 1, Texas © 1390 East Burnett Street, Long Beach 6, California 


’ - % PPA A > We Referee Bele 
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TR] CHEMICAL PUMPS 
MADE OF JAGAAGET 


best solvtion 





to the problem of pumping Corrosive Solutions 


The corrosion resistance of Ingersoll-Rand chemical 
pumps covers the entire range from strong sulphuric 
acid to strong caustic soda. Their ability to handle 
these corrosive solutions is the result of years of 
laboratory research in the development of suitable 
metals and alloys—and still more years of field test- 
ing to prove the soundness of construction and design. 

All parts of the pump that come in contact With 
the liquid are made of IRCAMET~—a high nickel- 
chromium-molybdenum alloy steel that has been spe- 
cially formulated to provide maximum resistance to 
the widest possible range of acids and alkalis. 

The problem of leakage, too, has been successfully 
solved by a patented LEAKOLLECTOR stuffing box 
gland. Completely encircling the shaft and stuffing 
box, this split-type gland permits any leakage to be 


CONDENSERS ° TURBO-BLOWERS ° 


PETROLEUM REFINER 


COMPRESSORS ° 


drained away for collection or disposal. In addition, 
all I-R chemical pumps can be supplied with a 
CAMERON SHAFT SEAL in place of the conven- 
tional stuffing box. This self-lubrication mechanical 
seal requires practically no attention or maintenance. 
These performance-proved I-R chemical pumps 
are available in capacities from 10 to 4000 gpm, in 
sizes frora Y% to 125 hp. For compiete information, 
write for Bulletin No. 7095. Or, if you have a special 
pumping problem, contact your nearest Ingersoll- 
Rand representative. He will be glad to help you. 


Ing ersoll-Rand 


987-10 Cameron Pump Division 
11 Broadway, New York 4, N. Y. 


AIR & ELECTRIC TOOLS ° 
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...d Turbocharger and Compressor 
that are made for each other 


Parts that are designed to match each other perfectly are bound to work well 
together. That’s elementary. A child learns that through experience 
with his toys. 

Engineering principles are no different. To assure the ultimate in 
compressor performance, all component parts must match each 
other perfectly. That’s why, in designing the new Clark Models TRA and TL/ 
Turbocharged Compressors, Clark engineers developed a completely 
new Turbocharger and Gas-Engine-Driven Compressor , .. each 
a perfect match for the other. 

The combined result is that Clark Turbocharged 2-Cycle Compressors 
burn 12 1/2% less fuel, use 40% less cooling water and require 25-30% 
less floor area and foundation per brake horsepower than any gas-engine-driven 
compressor in the world. They defy comparison! 

Any Clark representative can prove these points to you conclusively. 
Request Bulletin 130 for details. 


CLARK BROS. CO. °¢ £OLEAN, N. Y. 


DIVISION OF DRESSER OPERATIONS, INC. 
SALES OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 





TURBOCHARGED 
COMPRESSORS 


825 - 3300 BHP 





Clark sets the pace in compressor progress 
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advanced manufacturing 
techniques 
assure 


process equipment 





Uncompromising attention to detail during every 
manufacturing operation is the user’s guarantee 
of satisfaction with B&W Process Equipment. 


Many of the advanced production and testing 
techniques used, in casting, forming, machining, 
welding and stress relieving, require 

specially designed equipment. Much of this 
equipment was originally developed by B&W. 





Intensive research and development, aided by 
long experience and first-rate facilities, have 
earned for B&W Process Equipment a fine 
reputation across the nation and abroad. 
The Babcock & Wilcox Company, Process 
Equipment Dept., Barberton, Ohio. 
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New hydraulic press, installed at 
B& W's Barberton, Ohio, works, is used 
to form extra heavy plate and to 
pierce billets. It is the largest of its 
kind, and has a capacity of 6500 
tons plus. 


BABCOCK Ky 
wiilia:> a 
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FLEXIBILITY 





nan 


CHIKSAN Swivel Joints illustrated in this installation, HEA M ° ® | 
facititote the speedy, economical handling of varieus anil 0 ing aves ays 
fivids through 16 lines from loading dock te moni- e 
ny pit—e ay A —_ oe line 
m 
contomination w slimingted 1 ORIGINAL INSTALLATION 
1 NO CONTAMINATION LOSSES 


1 LOW COST OPERATION 


Original cost of CHIKSAN flexible line manifolding installations 
often run as much as 50% less than fixed line manifolding operations 
which incorporate costly multiple valve and line systems. 

A CHIKSAN manifolding operation is simplified in its entirety — 
providing complete flexibility, mobility and ease of operation in 
limited spaces. 

CHIKSAN manifolding installations reduce line hook-up time — keep 
pit floor clear of lines thereby providing greater working areas. 

ae cae & on fee ae ae CHIKSAN manifolding operations facilitate the transfer of all types 
——— ree of fluids safely and rapidly under extreme climatic conditions with 
no possibility of cross contamination. 

CHIKSAN manifolding installations are specifically engineered for 


The Flow of Enterprise Kekliew a ong life—easy and ecoromical maintenance, and render years of 


trouble-free operation. 
Our Engineering Research and Development Department 
will welcome inquiries on your manifolding problems. 


Sal Bearing Swivel Joints Write fer Cotaleg 53-C, 


Dept. 5-pr 
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Motor Oil and Gasoline (Additives) 


Paint, Varnish and Lacquer 


Synthetic Rubber, Synthetic Yarns 


CHEMICAL 
PROGRESS 
WEER-Mav OT? 


You get proved results when you use 


34 successful years of leadership in serving industry 


for a 
complete line 
of high quality 


PETROLEUM 


PARANOX 
PARATONE 
PARAFLOW 
PARAPOID 
PARADYNE 
PARATAC 
PETROHOL 


Methyl Ethy! Ketone 


Dewaxing Aid 
Ethyl Ether 
Isopropyl! Ether 
Reference Fuels 
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SURFACE COATING 


STROHOL 91 
ROHOL 95 


mdary Buty! Aleohol 
Secondary Butyl! Acetate 
Isopropyl Acetat« 
Acetone 
Methy! Ethyl Ketone 
Ethyl! Ether 
Isopropyl Ether 
Dicyclopentadiene 
Naphthenic Acids 
Iso-Octy!l Alcohol 
Deeyl Aleohol 
Denatured Ethy! Alcohol 


PerroneuM REFINER 


CHEMICAL 
PETROHOL 91 
PETROHOL 95 
PETROHOL, 99 
JAYSOL 
Iso-Octyl Aleohol 
Decyl A wl 
Denatur 
Tridecy! Alcohol 
Dicyclopentadiens 
Isoprene 
Butadiene 

Ethyl Ether 
Isopropyl Ether 
Tetrapropylene 
Tripropylene 
Aromatic Tars 
Benzene 

Acetone 


Methy! Ethyl Ketone 


Ethyl Aleoho 


Depend on tite Enjay Company for a complete lire 

of petroleum: chemicals backed by research, experience, 
know-how and proved results. Enjay is a recognized 
leader in developing and marketing uniform, high 
quality chemicals for the petroleum, surface coating 
and chemical industries. 

Not only does Enjay supply a constantly growing list 
of petroleum chemicals to an increasing number of 
industries — Enjay is also ready to assist in developing 
new or improved products through chemistry. For 
proved results, make it your business to specify Enjay. 


ENJAY COMPANY. INC. «15 West Sist Street, New York 19, N.Y. 
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No obsolescence for this controller 
when process requirements change! 


That's right! The Foxboro M/53-M/58 
Recorder-Controller is a “universal” 
instrument, equally adaptable to any 
process measurement — whether flow, 
temperature, pressure, liquid level, or 
other. 

All it takes is connection to the 
proper measurement transmitter hav- 


ing a 3-15 psi pneumatic signal . . . and 
making the appropriate controller set- \ 


tings. Changes such as adding deriva- \ TEMPERATURE [} 
\ | 


tive to reset or proportional control can 
be made on the job without special \ \ 
tools or realignments. You save need- \ 
less duplication in capital investment \ | 
. .. Save time and trouble in making Any M/S3-M/58 Control Unit on your \ 
process revamps... and get the unsur- panel can be switched to handle any 
passed performance of M/58 control pe epee yer! tanec only 

: : ple adjustments and use of 
on every application! appropriate primary element and 

Whether you favor graphic, console, transmitter. 

or conventional mounting, you can cut 
instrument overhead at every stage, 
step-up efficiency in every operation, 
with the Foxboro M/53-M/58 Recorder- 
Controller. Write for complete informa- 
tion. The Foxboro Company, 745 
Neponset Ave., Foxboro, Mass., U.S.A. 
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OTHER BASIC ECONOMIES 
@ Simplified Ordering 


—complex specification sheets are 
eliminated. 


Reduced Stock Inventory 


—only one type recorder-controller 
for all control jobs, 


Reduced Maintenance 

—fewest parts, rugged design, no 
diaphragms, highest quality 
throughout. 





‘ ’ 


FOXBORO 


REG U S PAT. OFF 


FACTORIES §'N THE UNITED STATES, CANADA AND ENGLAND 
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ane FURNACES 


are’ most efficient by any comparison! 
UNIFORM HEAT DISTRIBUTION 


Uniform heat distribution, the most desirable characteristic 
of any fluid heater, is created in an Isoflow furnace 
as the result of the following design characteristics: 


1. Individual burners, symmetrically spaced 
with relationship to the tubes, create a symmetrical 
flame pattern with relation to the heating elements. 


The metal cone at the top of the combustion chamber 
re-radiates to the tubes, also diverts products 
of combustion progre ssively closer to the tubes, and 
combines the proper proportion of radiant and 
convection heat to give the uniform heat intensity at 
the upper portion of the combustion chamber. 


A 
l 
Ow MAINTENANCE ; 5 3. The combustion gases are diverted behind the 
, tubes so that the gases recirculate from the 
? j top of the heater downward, behind and between 
ZERO AIR LEAKAGE the tubes, thus increasing the heat input to the 
/ rear of the heating elements by convection, 


: giStANt : 4. The recirculated gases also serve to reduce 
expcosiOn the combustion temperature, reducing the 
f wt i heat intensity at the bottom of the furnace. 
SZ 


The above design factors in Isoflow heaters, 
combined with the angle of the cone, provide the 
uniform heat distribution required in heaters 

for the most efficient process operation. 


—most efficient by any comparison. 





More than 1150 are in operation throughout the world 
ia the petroleum, chemical and allied industries ... for all 
processes and for any duty, pressure, temperature and 
efficiency ...and all Petrochem-Isoflow Furnaces are 
pre-eminently satisfactory. 


i ee ee 


Bepresentotives Bethienem Supply Tuc ond Houston Flagg Brockett & Burgin Boston a 


/ evolly (hago Lester Oberholtz (orfcrme - Gordon U Kordin, Lowswile Ventucky Turdes Fqupment Co. Norberth Po 
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Norton catalyst carriers — spheres, pellets 
and rings — are camenescially available in 
ALUNDUM®, (fused alpha alumina) mixtures. 
Experimental quantities are available in 
MAGNORITE*, FUSED STABILIZED ZIRCONIA, 
CRYSTOLON® and MULLITE. 

Norton spherical carriers provide uniform 
beds in catalytic converters, reducing chan- 
neling and pressure drop to a minimum. 
Medium porosity spheres have porosit 
ranging from 40% to 44% with a networ 

open pores on the outside surface only. 
These are suitable for applications where 
the carrier is coated with a catalyst. High 
porosity spheres have porosity ranging from 
45% to 49%, with a network of open pores 
on the outside surface as well as throughout 
the entire sphere. These are suitable for 
applications where the carrier is impreg- 
nated with a catalyst. 

Norton ALUNDUM Carriers are proving 
highly successful in reaction such as those 
involved in the manufacture of phthalic an- 
hydride, maleic anhydride and oxidation of 
ethylene. Containing 77% to 89% alumina, 
they are outstanding for chemical stability 
and resistance to abrasion and erosion. 
Write for Bulletin #7, containing additional 
data on ALUNDUM catalyst carriers. 


Cee 


Norton heat exchange pebbles are made of atunpum. Because 
of their high alumina content (over 95%) they are ideally suited 
for pebble type heaters, where they are important as the heat- 
transfer medium, whether oxidizing or reducing conditions are 
encountered. 

Their ability to withstand abrasion, impact and repeated 
heating and cooling makes them ideal for heat exchange beds 
of either the static or moving type. Their high refractoriness 
srevents softening or incipient fusion at any point in the upper 
Ped. This keeps them from “bridging” together and causing 


smapegne in a moving bed, atunpuM heat exchange pebbles are 
available in 4, *%, 34 and 44” diameters. 
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higher production... 
better processing...lower costs 


Norton refractories are engineered 
for top performance — and 
prescribed for many chemical 
applications 


For your refractory uses, Norton refractory products 
are engineered and prescribed to give you the best possible 
e— the most effective combination of physical char- 
acteristics plus thermal, chemical and electrical prop- 
erties. 

The B's you need to improve and economize your 
processing are ready for you in this complete, top- 
quality line. For details, including expert technical aid, 
call in your Norton Refractories Engineer. Meanwhile, 
write for the fact-filled bulletins, mentioned in this ad- 
vertisement, that cover your particular requirements for 
dependable, money-saving refractories. Norton Com- 
pany, 464 New Bond Street, Worcester 6, Mass. 
Canadian Representative: A. P. Green Fire Brick Co., 
Ltd., Toronto, Canada. 


REFRACTORIES 


Engineered... t4,... Prescribed 


@laking better products. . .to make other products better 


Trade-Morks Reg. U.S. Pat. Off. and Foreign Countries 


EER OE. Me. VUE ae 


Norton electric furnace shapes 
and laboratory ware 


Norton electric furnace refractories — cores, tubes and 
muffles — are made of ALUNDUM or CRYSTOLON materials. 
ALUNDUM shapes, composed of 99% pure fused alumina, are 
characterized by great stability, chemical inertness, excellent 
thermal conductivity and good electrical insulation qualities. 
CRYSTOLON shapes, for use under more limited conditions, 
combine high therma! conductivity with resistance to heat 
shock. Bulletin No. 458 tells how to construct electrical 
furnaces for the laboratory. 

Norton atunpuM laboratory ware, available at your lab- 
oratory supply house, offers many properties important to 
development, experimental or analytical work. It is chemic- 
ally stable, stands temperatures up to 1900°C and is om to 
clean. For filtering, it comes in four degrees of permeability 
Bulletin No. 793 gives you the whole story. 
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Norton porous mediums come in plates, tubes, discs and dia- 
phragms, engineered to fit your filtering, diffusing or aerating 
requirements. All have uniform porosity, in the size and open- 
pore ratio you need. Made of atunpuM material that is chemic- 
ally stable and strong. Thus, their resistance both to acid and 
alkaline conditions gives them extra long life. Norton seamless 
porous tubes have the advantage, unusual in tubes, of uniform 

rosity over their entire area — permitting constant air or 
Seuid pressure and enabling uniform backwashing to do more 
thorough cleaning. 


Typical applications are filtering water or solvents; cutting 
oils, wine and other liquids; reclaiming cleaning fluids; handling 
industrial oil wastes. Bulletin No. 140 tells you more about 
Norton ALUNDUM porous mediums. 


Norton refractory shapes for reaction furnaces come in bricks, 
plates, tubes and blocks, made of ALUNDUM, CRYSTOLON, MAG- 
NORITE and FUSED STABILIZED ZIRCONIA refractory materials. The 
development of FUSED STABILIZED ZIRCONIA is a typical example 
of how Norton aids you in utilizing higher temperatures for 
greater efficiency and output. Norton was the first to bring this 
valuable material out of the experimental stage into commercial 
production. Now it is used in many processes. 

No other refractory is so chemically stable at such high tem- 
peratures under both oxidizing and reducing conditions. In gas 
synthetic processes, furnaces Raed with it have withstood tem- 
peratures approaching 4700°F for long periods. Its low thermal 
conductivity (6.2 BTO in dense shapes at 2000°F) and its high 
electrical conductivity at high heat are other important prop- 
erties, all of which are described in Bulletin No. 1409. 


For more data on advertised products, use Readers’ Service Cards, last page 
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Pr. Iron Works’ engineers ore .skilled refinery “interpreters.” Long and 


practical service to the oil field has taught us to translate into refinery terms such factors of steel plate fabrication as 
sectional construction . . . loads . . . pressures . . . capacities . . . fire protection requirements . . . steels . . . alloys. . . 


and specialized structures. 
All Posey Iron tanks and vessels are tested to a considerable excess over working pressures. Products are de- 
signed and built to comply with the requirements of the ASME; API-ASME; API and other codes. The Posey Iron Works 


is authorized to apply the appropriate code symbols. 
Talk over your steel and alloy steel plate fabrication needs with Posey Iron. You'll find we talk your language. 


POSEY IRON WORKS, INC. 


J / 
eed A dcile Att tatew 


LANCASTER, PA. 
New York Office: Graybar Building 
ESTABLISHED SINCE 1910 
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Meet the man you can call 
with confidence to solve your 
thermal insulation problems 


To insulate outdoor tanks with complete weather protection, these skilled 
J-M applicators follow a specification developed by Johns-Manville, Here 
they are fastening J-M Asbestocite* Sheets over J-M Zerolite* Insulation, 
J-M 85% Magnesia Insulation is also widely used for this type of equipment 


He is your J-M Insulation Contractor...the man with 





the world’s most complete insulation engineering service 


“Insulation is no better than the man 
who applies it.” Today, with rising 
fuel and maintenance costs, it is espe- 
cially important to place your insula- 
tion job in skilled hands. The scientific 
application of J-M quality insulations 
by J-M Insulation Contractors will as- 
sure you of the maximum return on 
your insulation investment for years 
to come. Moreover, you get undivided 
responsibility for a// your insviation 
requirements. 


1. You get dependable materials — 
Johns-Manville manufactures a com- 
plete line of insulations for every serv- 
ice temperature from minus 400F to 
plus 3000F. From them your J-M Insu- 


lation Contractor can select the right 
insulation for the most dependable 
service on your job. To develop new 
and improved insulation materials 
Johns-Manville maintains the J-M Re- 
search Center — largest laboratory of 
its kind in the world. 


2. You get dependable engineering 
—For 95 years Johns-Manville has 
been accumulating insulation engi- 
neering experience. J-M_ Insulation 
Engineers are called upon to solve in- 
sulation problems of every type and 
magnitude, in every industry. Since 
your J-M Insulation Contractor works 
closely with J-M Insulation Engineers, 
he brings to every job a high degree of 


training, skill and experience. 

3. You get dependable application 
—Johns-Manville has set up a nation- 
wide organization of J-M Insulation 
Contractors to serve you. These Con- 
tractors maintain staffs of insulation 
engineers as well as skilled mechanics 
thoroughly trained in J-M’s proved ap- 
plication methods. You can have abso- 
lute confidence in their ability to apply 
J-M insulations correctly for trouble- 
free performance. 

For further information and the 
name of your J-M Insulation Contrac- 
tor, write Johns-Manville, Box 60, 
New York 16, N. Y. In Canada, 

199 Bay St., Toronto 1, Ont. Vv) 


*Reg. U. 8. Pat. Off. 


Johns-Manville First in INSULATION | 





MATERIALS - 
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APPLICATION 
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TAYLOR FORG 


TAYLOR FORGE & PIPE WORKS, General Offices and Works: P.O. Bex 485, Chicago 90, Iii. 
Offices in all principol cities. Plants aot: Cornegie, Po.; Fontana, Calif.; Gory, Ind.; Hamilton, Ont., Canada 
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Custom built electrostatic units engineered by Howe-Baker ms a MS 
have the “bugs” i Tas 


removed before each design leaves the 
drawing board. That's why refiners using Howe-Baker instal- 


lations on three continents are getting trouble-free operation OUT OF 
in treating over 1,000,000 barrels of crude oil per day. 
SPECIALISTS IN PETROLEUM EMULSIONS DESALTING 


EQUIPMENT 
THE HOWE 
BAKER CORP. 


ESPERSON BUILDING * HOUSTON 2, TEXAS 














WESTON all-metal THERMOMETERS 


(with Multiple Helix*) 


Here's another typical example of how large processing plants have 
solved temperature checking problems, and cut thermometer costs 
besides. With a WESTON dial-type thermometer at every checkpoint, 
temperatures are read at a glance . . . in far less time, and with far 
greater accuracy. Their sturdy all-metal construction resists breakage, 
gives them far longer life on operating equipment. And the exclusive 
WESTON multiple helix employed assures dependable accuracy during 
all this long life. 





Available in a broad selection of types, sizes, ranges and stem lengths, 
WESTON thermometers are today standard on all types of mobile and 
stationary equipment and machines, large and small; as well as on 
piping, conduit, ducts, ete. Ask your distributor, or local WESTON rep- 
resentative for complete information, or write for descriptive bulletin 

WESTON Electrical Instrument Corporation, 614 Frelinghuysen 
Avenue, Newark 5, New Jersey 


*This WESTON-made sens- 
ing element is the more 
costly, non-sagging, multi- 


ple-helix. Carefully aged 
over a broad temperature 
range for long periods, it 


assures better accuracy, 


over a longer life. 


I Tl 
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for HIGH 
TEMPERATURE HEATING 


Siar 


¢NOABLE 


6 
HET UPMENT 


 EQUIPMEDT 


Struthers Wells standard equipment is available for the 
direct or indirect heating of process fluids, in any range 
of commercial size or temperature requirement. 

Direct fired heaters are used to heat a wide range of 
fluids, including petroleum oils, organic chemicals, 
steam superheating and gas heating. 

Indirect heating systems utilizing circulating mediums 
as Dowtherm, salt or other fluids, are used to heat 
process vessels to elevated temperatures. 

Electrically heated circulating systems are available 
in smaller sizes. 

High thermal efficiencies may be secured with 
Struthers Wells fired heating system; complete units are 
supplied including safety devices and temperature 
control. Trouble-free operation has been proven by 
hundreds of installations. 

Our new Bulletin C-45 is available to prospective 
users on request; please write on your letterhead. 


A a eee ee cy ee 
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ACCEPTED BY 


Underwriters’ 





Laboratories 





Factory Mutual — 


Laboratories 


... THE M-S-A COMBUSTIBLE 


GAS ANALYZERS 


These instruments, designed to continuously analyze and control 
potentially explosive and toxic hazards before they become critical, 
have been approved for installation right in the area where combustible 
gases or vapors are present. Most components and complete assemblies 
of M.S.A. Combustible Gas Analyzers are listed by the Underwriters’ 
Laboratories for use in Class |, Group D locations. In addition, most 
of the possible assemblies are approved by the Factory Mutual 
Laboratories. 

These instruments have proved their effectiveness in detecting leaks, 
warning of explosive concentrations before they become dangerous in: 


Pipe Line Compressor Stations Natural Gasoline Plants 
Petroleum Refining Processes Propane Compressors 
Fuel Test Facilities MEK Dewaxers 
Petroleum By-Product Plants Benzol Recovery 


Write for complete details. 


Wheilé your. problem ? 


In addition to Combustible Gas Analyzers, M.S.A. or process control operation. Our years of know-how 
makes Carbon Monoxide Recorders, Oxygen Recorders, in these fields are at your service. We offer complete 
and Infra-Red Gas and Liquid Analyzers. Perhaps and experienced research facilities. Let us know what 
these instruments can help solve a gas hazard problem you need. We'll be happy to follow through. 


MINE SAFETY APPLIANCES COMPANY 
201 Nerth Braddock Avenue, Pittsburgh 8, Pa. 
At Your Service: 74 Branch Offices in the United States 


MINE SAFETY APPLIANCES CO. OF CANADA, LTD. 
f Toronto, Montreal, Calgary, Edmonton, Winnipeg, Vancouver, 
A if Sydney, N.S. © Representatives in Principal Cities 
‘f in Mexico, Central and South America 
Coll the M.S.A. man on your every safety problem y Cable Address: "MINSAF” Pittsburgh 
. . « his job is to help you 
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THE VALVE tuat. 


CONQUERS 


FLASH +N ft 
CONDENSATES ss 


/ condensates to 2500 PSI and 900° F without use 

/ of hard-to-maintain special assemblies. Flanged 
seat ring eliminates seal welding. Body construc- 
tion eliminates liners and reduces down stream 
piping erosion. Available with manual, cylinder 
or Domotor automatic operators. Single seat pro- 
vides bubble-tight shut-off. For better control, 
longer life, and lower maintenance use ANNIN 
CONTROL VALVES. 


THE ANNIN COMPANY 


6570 E. Telegraph Road, Los Angeles 22, California 


VALVES 


= / 
SEGRREREEE, 
Ec ee ar ee 





WRITE TODAY FOR ILLUSTRATED CATALOG 1500 B 


; ; eB va You'll profit by learning more about the superior features 
1 Sprig is , \ and better performance of Annin Control Valves. 
fee 
For more data on advertised products, use Readers’ Service Cards, last page. 


May, 1954—Petroteum REFINER 





There’s more to 
instrumentation 
than instruments 


Instruments can do wonders, if they’re given 
the chance. But some one has to put them to 
work in the most effective way. And that’s 
where Honeywell Application Engineering steps 
in. 


This service is one of the most important plus 
values you get in Honeywell instrumentation. 
It’s a teamwork job. And every member of the 
team is an expert in his own field. Engineering 
begins right in your own plant, where a Honey- 
well field man digs out the vital facts about 
your process. He sits down with your engineers, 
production men and instrument technicians . . . 
and finds out everything he needs to know 
about what needs to be measured or controlled, 
to what accuracy, and under what conditions. 


‘Then the problem goes to Honeywell's Applica- 
tion Engineering staff. Here’s where you'll find 
groups of instrumentation specialists for every 
major industry. One group, for example, is 
devoted to the control problems of the metal- 
working industry. Another handles ceramic 
applications . . . another chemical . . . until to- 
gether they cover the whole gamut of modern 
processes. These men know their specific field 
from years of first-hand experience. They're 
thoroughly familiar with the techniques of 
processing and the ways that instrumentation 
should be applied. 


Honeywell Application Engineers develop de- 
tailed recommendations for the complete in- 
stallation. They determine the most effective 
instruments, primary elements, types of control 
and valves for every phase of measurement and 
control. They add switches, signals, interlocks 
and other accessories which their experience 
indicates are needed in the interest of safety and 
convenience. Then they combine all components 
into a complete system— whether it involves a 
single instrumerit or a whole panel—that is de- 
signed for peak production efficiency, simple 
maintenance, and greatest convenience to 
operators. 


This service saves time by doing engineering 
work that would tie up your own staff for many 
hours. And it pays off in assuring the excellent 
performance of which Honeywell instruments 
are capable. 


Complete 
Honeywell 


instrumentation 


covers every need 


‘ == a 4 
Differential Converter mounted on pipe transmits flow 
data to a remote recorder on the central control panel. 











Honevwell instrument control panel for repressuring 
plant operated by Stanolind Oil & Gas Company ai 
Elk Basin, Wyoming. 


of field processing plants 


LANNING a field processing plant? You don’t need 

to “shop around” for instrumentation for the 
specialized applications of this kind of unit . . . be- 
cause the broad line of Honeywell instruments 
encompasses practically every measuring and con- 
trolling assignment. Of particular interest to gasoline 
plants are: 


ElectroniK indicators, recorders and controllers . . . the 


standard of precision and dependability, these instru- 
ments can measure dozens of different variables. The 
selection includes circular chart and strip chart 
models, and the Precision Indicator for rapid check- 
ing of up to 48 separate temperature points. 


Brown Thermometers and Pressure Gages... available in 
practicaily unlimited choice of ranges and with 
various forms of pneumatic control. 


Flow Meters... evenly graduated type for accounting 
and square root scale type for control applications. 


@ REFERENCE DATA: Write for Composite Catalog No. 5000. 


Electronic integrator gives fast, accurate flow total- 
izing. Choice of electric and mechanical meter bodies. 


Differential Converter . . . a rugged but sensitive pneu- 
matic balance transmitter for remote measurements 
of flow, and differential pressure. 


Working with these instruments is a full selection of 
primary elements, control valves and accessories .. . 
from which Honeywell specialists design custom- 
fitted systems for individual process requirements. 
And behind these products stands a nationwide 
service organization that is always ready to help you, 
wherever and whenever you need instrument service. 


Your nearby Honeywell sales engineer wi!l be glad to 
discuss your own process control application . . . and 
he’s as near as your phone. 
MINNEAPOLIS-HONEYWELL REGULATOR Co., /ndus- 
trial Division, Wayne and Windrim Avenues, Phila- 
delphia 44, Pa. 


IH) Honeywell 
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The BECKMAN 


Near-Infrared Quartz Recording 


SPECTROPHOTOMETER 


Vew instrument covers the increasingly important near-infrared region. 


The Beckman Model DK Spectrophotometer 
#s the first commercially-available instrument designed speci- 
fically for the near-infrared region of the spectrum —filling 
an important gap in spectrochemical analysis. Its lead sulfide 
detector and quartz monochromator permit high-speed trans- 
mittance recording at cost and performance unmatched by 
conventional infrared instruments. Using a photomultiplier 
detector for ultraviolet work, the Model DK offers a guaran- 
teed wavelength range of 220 to 2700 mp —wider than that 
of comparable spectrophotometers twice the price. 


The DK’s “double-beam ratio” principle is a unique system 
for percent transmittance recording. (1) It provides the 
stability of double beam operation, with a single receiver. 
(2) The fast beam chopping (480 times per second) takes 
full advantage of the sensitive lead sulfide detector. 


Resolution 


Scanning 
Speeds 


Stray Light 


Recording 
Features 





0.1 mp at 220 my; 2.5 mp at 1000 mp; 
5 mp at 2500 mp—higher than any other 
instrument in its price range. 


For the entire 220 to 2700 my range, any 
of 5 speeds is selectable: 5, 15, 50, 150 or 
500 minutes. At highest speed, the near- 
infrared is traversed in one minute, while 
very low speeds are available for extreme 
resolution. 


Less than 0.2 percent 0.2 — 2.5y 


Ozalid-reproducible paper...adhesive strips 
for easy wavelength reference...chart speeds 


| of 4, 1 and 2 inches per minute... 


bor additional information write for data file No. 93.25 
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BECKMAN INSTRUMENTS, INC. 


FULLERTON 1, CALIFORNIA 


For more data on advertised products, use Readers’ Service Cards, last page. 
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catalysis* + 


at Baltimore 


hydroforming 
unit 


hydrofining 
units 


Foster Wheeler will design and construct for the Esso 
Standard Oil Company, at the Baltimore refinery, 3 Hydro- 
fining units (catalyst + hydrogen) for the desulfurization 
and general quality improvement of napthas and heating 
oils... and a fixed-bed Hydroforming unit (catalyst + 
hydrogen) for Octane upgrading of heavy napthe. 


These process units will incorporate the latest technological 
application of catalysis in sulfur reduction and reforming 
as developed by the Standard Oli Development Company. 


the complete 
engineering and construction 
anywhere in the world 


*kata, wholly + lyein, to loose (Gr.) 





SIGNAL 
TRANSMISSION 


.--.- & vital contribution 


to complete automation 


Only the AMERICAN-MICROSEN PROCESS CONTROL SYSTEM incor- 
porates this engineering achievement. ROR gn ae & 


DC TRANSMISSION of process information is the greatest 
compatability factor for complete automation — since 
most electronic print-out, monitoring and computing de- 
vices use DC in their measuring circuits. The simple two- 
wire DC communication lines are unaffected by induced 
alternating currents and varying line resistance. 


The American-Microsen Process Control System, with DC 
transmission of process measurements, makes it practical 
to use automatic equipment for (1) continual digital tabu- 
lation of operational data; (2) “electric nerve center” 
supervision of all measured criteria to assure maximum 
safety and efficiency; (3) precise high-speed, low-cost 
accounting and engineering analysis leading eventually 
to the ultimate in automation — fully-automatic product 
unalysis and control. 


Instantaneous DC signal transmission permits higher con- 
troller gains — creates a new concept of control perform- 
ance. It offers the improved quality of control so important 
in reducing the size of process equipment and capital in- 
vestment for a given through-put. 


The all-encompassing advantages of 
the American-Microsen Process 
Control System assure the highest 
reliability of instrument perform- 
ance, minimum maintenance and the 
utmost in flexibility—all vital to the 
economical operation of the ultra 
modern plant of today and the stan- 
dard plant of tomorrow. Your inquiry 
is invited. Write for Catalog 164. 


A product of MANNING, MAXWELL & MOORE, INC. stratForD, CONN. 


MAKERS OF ‘AMERICAN’ AND ‘AMERICAN-MICROSEN’ INDUSTRIAL INSTRUMENTS, ‘HANCOCK’ VALVES 
ASHCROFT’ GAUGES, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, AIRCRAFT PRODUCTS. 

BUILDERS OF “SHAW-BOX" AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT' AND ‘LOAD LIFTER’ 

HOISTS AND OTHER LIFTING SPECIALTIES. 
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ALUMINUM 
PAINT 


STOPPED 


RUSTING 
AND PEELING 
ON THESE 
400°-600° 
Wgahays 


Subjected to temperatures ranging from 400°-600°F, 
these recycling plant mufflers were continually rusting 
and peeling, which necessitated constant repainting 
with various heat-resistant finishes. Finally, a new 
high-heat aluminum paint was tried, and the problem 
was solved. 


The mufflers were first cleaned by hand. One coat of 


aluminum paint was applied, allowed to cure, and 
then a second coat was added. The mufflers were then 
in excellent condition and Silicone Aluminum paint 
became the standard heat resisting finish for this plant. 

Special-formula, high heat aluminum paints have 
been developed jointly by ALCOA and leading manu- 
facturers for use in “hot” industrial applications such 
as this. Paints made to these formulas last longer, 
cover better, stand up better under high temperatures, 
corrosive smoke and fumes. 


ALCOA ON TV brings the world to your armchai- 
with “SEE IT NOW" featuring Edward R. Murrow, 
Tuesday evenings on most CBS-TV stations. 


KEINE 


PETROLEUM 


ALCOA does not make paint, but ALcoa Aluminum 
Pigments are used in more aluminum paints than any 
other brand. Special formulas have been developed 
by your paint manufacturer to solve individual prob- 
lems. Paints made to these formulas actually cost you 
less, last longer, give utmost protection against heat, 
cold, sun, rain, smoke and fumes. Write us today for 
FREE BOOKLET, Painting With Aluminum. 


ALCOA 6 _ 
ALUMINUM 


ALUMINUM COMPANY OF AMERICA 


Aluminum Company of America, Paint Service Bureau 
1793-E Alcoa Building, Pittsburgh 19, Pa. 


Please send your free book, Painting with Aluminum. | plan to paint 


Nome 
Company 


Address 


| 
! 
| 
! 
| 
| 
! 
| 
| 
| 
L 
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A combination that’s hard to beat 


Modern design feedwater heaters for a modern - designed power plant 


At the Philadelphia Electric Company's Delaware Station, 
the Lummus Company designed and built all of the feed- 
water heaters for the new 150,000 K.W. units 7 and 8. These 
incorporate unique design features. 

A special deflecting baffle of stainless steel is built into 
the shells of the heaters at the return bend tube end, where 
drains from higher pressure services are flashed. 

The heaters furnished for each unit include four low 
pressure and three Multilok high pressure heaters. They 
are designed with internal desuperheating and drain cool- 
ing zones, except the last stage low pressure heaters which 
have external drain coolers. 

The Multilok heaters are designed for an operating 
pressure of 2300 lbs. with superheated steam total tempera- 
ture of 750°F., in the highest pressure heater. They are built 
with Monel tubes to withstand the elevated temperatures 
and pressures. 


Additional units were ordered by the Philadelphia 
El ctric Co. for its Cromby Station. The unusual is usual 
for Lummus. Consult with our engineers on your heat 
transfer problems. 


THE LUMMUS COMPANY, Heat Exchanger Division: 385 
Madison Avenue, New York 17, N.Y. * Atlanta « Boston « Chicago 
Rock Island « Cincinnati * Detroit * Houston « Tucson * Tulsa 
Salt Lake City * Minneapolis + Pittsburgh * Rochester 
Albany * St.Louis * San Francisco * Wayne (Phila.) .» Athens 
Buenos Aires * Honolulu * Lonuon * Manila * Toronto 
Paris * Rome + Lima * San Juan, ©. R. * Mexico City 


Steam Surface Condensers * Evaporators * Extraction Bleeder 
Heaters * Steam Jet Air Ejectors * Steam Jet Refrigeration 
Barometric Condensers * Heat Exchangers for Process and 
Industrial Use * Process Condensers + Pipe Line Coolers. 


= LUMMUS 


THE LUMMUS COMPANY HEAT EXCHANGER DIVISION, 385 MADISON AVE., NEW YORK 17, N. Y. 
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a 
Cross section drawing of an oil heater 
in Gary. Indiana. This heater is one 
example of the numerous uses for 
A. P. Green lightweight castable 
refractories in the petroleum industry. 


The castable is poured and anchored to 
the steel panels on the job site. The 
simple formwork has been removed and 
the ponels are awaiting erection. 
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in Canada 
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LIGHTWEIGHT CASTABLE REFRACTORIES 
REDUCE COSTS 

AND INCREASE EFFICIENCY 

IN OIL HEATERS AND OIL STILLS 


For use in panel casing construction in new or old oil heaters 
and stills, A. P. Green castable refractories offer you these 
6 advantages: 
1. Lightweight insulating castables reduce heat loss... 
improve temperature control and heat distribution. 
2. Securely anchored lining — gives long, trouble-free 
service. 
Increases the performance and efficiency of the fi 
With fewer joints, air infiltration is reduced 
to a minimum. 
Simplified construction — reduces erection tim: 


Lowers maintenance costs. Any tube sectior 

repaired by removing a series of the pane 

disturbing the balance of the furnace arrange:. 

6. Lower foundation costs due to the use of 

lightweight materials. 
The A. P. Green Engineering Department will assist you with 
further information on the application of these materials to 
new units or the conversion of existing furnaces. Call your 
local A. P. Green distributor — he’s listed in the yellow pages 
of your telephone directory — or write... 


A. P. GREEN FIRE BRICK COMPANY 
Mexico, Missouri, U. S. A. 
A. P. GREEN FIRE BRICK COMPANY, LTD. Toronto 15, Ontario 


DISTRIBUTORS IN THE PRINCIPAL CITIES OF THE WORLD 


Interior view of side wall showing View of outside panel casing. 


ponels being erected. 
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24 ACRES 
Cis 


.». With TOP QUALITY 


DROP FORGED STEEL 


VALVES, FITTINGS 
and FLANGES 


Henry Vogt Machine Co. 


This 24 acre Vogt plant supplies the 
most comprehensive line of top quality 
drop forged steel piping materials 
anywhere available to industry. That’s 
why they’re the choice of leading 
refineries, power plants, chemical 
plants, etc., the world around! 


Flanged, Screwed and Socket Weld End 
Globe, Gate and Check Valves @ Ells, Tees 
and Crosses ® Couplings © Bushings 
Plugs ® Unions © Flanges and Flange 
Unions * Welding Heads 


HENRY VOGT MACHINE CO. LOUISVILLE 10, KY. 


Branch Offices: New York, Philadelphia, Chicago, Cleveland, 


St. Louis, Dallas, Charleston, W. Va. 
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Keeping Thermal Expansion Under Control 


Flexible support for piping in 
all positions of travel must be 
provided, if destructive stresses 
and strains are to be avoided 
in today’s high temperature 
piping systems. 


Heat 100 linear feet of alloy steel 
pipe to 1000° F, and it will expand 
9.1 inches! When this thermal ex- 
pansion takes place in a piping sys- 
tem, the resultant forces induced, 
if uncontrol'ed, can do incalculable 
harm. 


Helical coil springs 

The practice of using helical coil 
springs to allow this thermal ex- 
pansion to occur is quite general. 
But the care that goes into the 
design or selection of flexible sup- 
ports ofttimes is haphazard. In 
fact, many specifications covering 
the support of important high 
temperature piping will simply say 
“spring hangers shall be provided”’. 
Merely to contend that this may be 
dangerous is not enough. 


Safety of entire system at stake 
Unless careful study is given to the 
design and selection of spring sup- 
ports which will maintain a bal- 
anced pipe system, the transfer of 
weight from one hanger to another, 
or from a hanger to a- terminal 
point, will endanger the safety 
factor of the entire system. 

With 8...9... even 10 inches of 
thermal deflection not a bit un- 
common today, completely flexible 
support for piping in all positions 
of travel is a positive ‘“‘must’’. 


(er. » The case for 

‘ constant-support 

hangers 

A Where reactive forces at 

U terminal points in a piping 
system must be “:ept within spec- 
ified limits, constant support type 
hangers are recommended. 
They are designed to provide uni- 
form supporting force equal to the 
pipe load throughout the travel 
range and should be used at super- 
heater outlets, turbine connections, 
and also on high temperature and 
other critical lines. 
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Variable spring hangers 
When pipe lines are subject to 
vertical movement, and re- 
strictive conditions do not re- 
quire a constant-support type 
hanger, variable spring hangers 
arerecommended. They should 
be designed to support not 
less than 85°;, or more than 
120°, , of the design load through- 
out the total travel. 


Vibration control and sway brace 
ex) When necessary 
~ to prevent ab- 
normal movement or vibration in 
pipe lines, controls or sway braces 
of the energy-absorbing or instant- 
acting counter force type, are rec- 
ommended. They dampen vibra- 
tion, oppose pipe sway and absorb 
shock. 


Hanger Engineering Service 

The Pipe Suspension Department 
of Grinnell Company offers a de- 
sign service to engineering firms 
which appreciate the specialized 
knowledge required to compute 
hanger loads and to select the 
proper supports for a balanced 
pipe suspension system when high 
pressures and high temperatures 
are involved. 





Grinnell manufactures a com- 
plete line of pipe hangers and sup- 
ports; maintains an experienced 
laboratory staff of technicians to 
discover better ways of solving pipe 
suspension problems; provides en- 
gineering assistance in design and 
installation; offers stocks of pipe 
hangers close to any job. 


Hanger load calculation booklet 
A 28-page booklet entitled “‘Hanger 
Load Calculations’, compiled to 
furnish necessary data and pro- 
cedure to determine pipe hanger 
loads, can be obtained from Grin- 
nell Company. The tabulations of 
piping weights and thermal ex- 
pansion have been arranged for 
convenient selection of data that 
otherwise consume consid- 
erable time to develop. It’s 
yours without obligation. 


GRINNELL COMPANY, INC. 
282 West Exchange S$t., Provid , Rhede Island 


Kindly send me a complimentary copy of your 
“Hanger Load Calculations’ booklet. 
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Compony. 
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RESSURE DIFFERENTi ats 


3600 Ps; 


TIGHT 


THE 


HAMMEL-DAHL 
SEAL*BALANCED 


ANGLE VALVE 


HOLOF & . . . balanced to 
insure accurate positioning and 
optimum stability of operation. 


DAI ® . . . eliminates leakage 
through the balancing port when 
the plug is seated. 


informatio” Nominal Sizes: 1” to 8” 
Body Rating: 150* to 1500* A.S.A. STD. 


pulletin 104-6 Temperature Rating: To 450 F. 


HAMMEL-DAHL COMPANY 


‘ 175 POST ROAD WARWICK Paavemenae (>, ®. 1... US e i) » 

(H>--D }4)---- 
SALES OFFICES IN ALL PRINCIPAL CITIES e 

MANUFACTURING PLANTS IN WARWICK R |. U.S A. CANADA, ENGLAND FRANCE AND HOLLAND 


For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM REFINER—Vol. 33, No. 5 
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CASE STUDY 
NO. 1002 


CATALYST POISONING 


REDUCED 90% 


OBJECTIVE: 

To maintain high catalyst activi- 
ty and increase catalyst life in 
the cracking unit by eliminating 
metal contamination due to liquid 
entrainment in the vacuum tower. 


PROBLEM: 

Excessive amounts of vanadium 
and nickel were being entrained 
in the vacuum tower overhead and 
sidedraw streams. When these gas 
oils were fed to the cat crack- 
ing units, the life of the cata- 
lyst was materially shortened. 
This meant high catalyst circu- 
lation rates, excessive attri- 
tion and greater catalyst make 
up. Deposition of metals also 
caused periodic drops in product 
yields; a reduction of 60% in 
butanes and butenes and 20% in 
gasoline yields was experienced 
on occasions. Accompanying in- 
creased rate of carbon build up 
on the catalyst particles at the 


lf Note: For full story of 
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how this single 

4" Yorkmesh Demister pad 
reduced metal contamina- 
tion by over 90% write 

for case study No. 


OTTO H. YORK CO., INC. 
69 GLENWOOD PLACE 


PETROLEUM REFINER 


same time made regeneration more 
difficult. 


SOLUTION: 

A 4" thick type 316 stainless 
steel Yorkmesh Demister instal- 
led two feet below the sidedraw 
accumulating channel eliminated 
the contaminating liquid en- 
trainment. 


RESULTS: 

Metal contamination was reduced 
by over 90% and catalyst life 
was substantially extended. 


COMPARISON OF METALS CONTENT BEFORE AND 
AFTER INSTALLATION OF YORKMESH DEMISTER 
Sidedraw Stream (Ppm) Before After 
Vanadium 30 3 
Nickel 28 3 
Ash — 136 9.6 — 
Before 

Vanadium 2.0 


Nickel 2.0 
Ash 18 


Overhead Stream (Ppm) 








EAST ORANGE NJ 
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STAFFED TO HANDLE 
MAJOR PROJECTS 


Wonrkinc with our process engineers on all 
projects, both plant and unit design, are stoff 
engineers well versed in specialized phases of 
engineering such as electrical, mechanical, steam, 
power, hydraulic and structural. 

Perhaps our service will be just what you are 
looking for—a service responsible for the design 
and construction of your complete plant or unit 
project. What you are looking for in size... 
integrated experiences... flexibility ...and 


broad knowledge of processing! 
Photograph shows recently 
completed naphtholere unit 


Design and Construction 
of Process Plants 
o . e 
inning Design and Construction 
of Process Units 
2 
Process Evaluations 


e 
Economic Studies 
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EXPERIENCED IN 
THE FOLLOWING: 


[Le] 





Organic Chemical Synthesis 
Inorganic Chemical Processing 
Catalytic Operations 

Solvent purification 


Separation and Refining of Organic 
Chemical Mixtures by conventional, 
azeotropic and extractive distilla- 
tion, liquid-liquid extraction, crys- 
tallization 


Petroleum Processing: 
Topping and Vacuum Distillation 
Lube Oil Units 


Coal Tar Distillation 
Gas and Vapor Recovery 
Pharmaceuticals 


BADGER MANUFACTURING COMPANY 


230 BENT STREET, CAMBRIDGE 41, MASS. * 60 EAST 42nd STREET, NEW YORK 17, N.Y. 
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HOW QUICK CAN YOU CLOSE A VALVE? 


But with a Rockwell-Nordstrom valve 


That depends on the size and type of valve, of course. 


it’s only a quarter-turn eased by a film of lubricant 


Another thing—with simple maintenance a Nordstrom valve will never stick or leak in an emer- 


gency. The same lubricant that makes turning easy is also a hydraulic jack to free the plug, and 


at the same time is a leak-closing pressure seal around the valve ports, 
Specify the original lubricant seal valve. 
There’s no substitute for Rockwell experi- 


THREE WAYS ence —use it to save Money on valves. Rock- 


THE NORDSTROM LUBRICANT WORKS ; , 
well Manufacturing Co., Pittsburgh 8, Pa. 


eact lve port with ao vapor tight 


Lut ont sure valve 
] ressurized sea! Nordstrom valves stay tight. 


p 
alain sihianann Rockwell 
e. Nordstrom valves operate quickly. a — —_ 
sti tla tettinniicsinines NORDSTROM VALVES 


Lubricant cocts the plug 3 0 
3 ducing wedging rdstr Iv il ‘ . os . 
d Nordstrom valves operate easily lubnoant OG, orf for hhohyve Chit OM 





DRILLING MUD 


ACETIC ACID 


WHAT DO THESE LIQUIDS HAVE IN COMMON? “<= 


—=—_—_~ ._F 
. 2 
——s ; 


\ 
VEGETABL vk ee They differ widely in viscosity, volatility and other physical i ee 
characteristics . . . Yet they are all successfully — 


controlled by Rockwell-Nordstrom lubricant-sealed valves. 


Nordstrom adaptability for all these—and hundreds 

of other —diflicult liquid services lies in the basic Nordstrom 
design. The system of internal valve grooving, patented 

by Nordstrom, distributes lubricant around the valve ports 
for a pressure-tight seal. The same lubricant gives a bearing 
surface for easy operation, prevents the grinding wear 


of metal-to-metal contact, and acts as a hydraulic jack. 


Nordstrom is the first and by far the most complete line 
of lubricated plug valves. Rockwell engineers can 
help you fit the right valve and the correct, tested 

genuine Nordstrom lubricant to your process. 


Rockwell Manufacturing Company, Pittsburgh 8, Pa. 


Nordstrom Valves 
Another Quality ROCKWELL Product 





Whether you hold that championship golfers 


are born or made .. . in a tournament 


-. THERE’S ENOUGH DIFFERENCE 
TO MAKE = THE DIFFERENCE 


When you buy heat exchanger tube, it will pay 
you to consider*the analogy. Because, while heat 
exchanger tube alloys and specifications are well 
standardized, there remain plenty of variable appli- 
‘vation factors that may make «a// the difference in 
performance. Scovill Phosphorized Admiralty Heat 
Exchanger Tube, for example, is “born” differently 

. is hot-extruded from Continuous-Cast billets by 
Scovill’s pioneer process. That means a new stand- 
ard of uniformity in chemical composition . . . with 
optimum, uniformly distributed, controlled phos- 
phorus content. It means sound metal — smooth, 
dense, free from pits or porosity. Such important 
differences in this and other Scovill Tube Alloys can 
make all the difference in efficient, economical serv- 
ice under tough operating conditions. 


You will also find equally important differences in 
Scovill’s unrivaled Heat Exchanger Tube Technical 
Services. Ask us to prove it on your next new 
installation or re-tubing job. The Scovill Manufac- 
turing Company, 99 Mill Street, Waterbury 20, 
Connecticut. Phone Waterbury 4-1171. 


SCOVILL 


HEAT EXCHANGER TUBE 


Phosphorized Admiralty * Admiralty * Arsenical Admiralty * Muntz Metal * Naval Brass *& Red Bross, 85 & Deoxidized Copper 


Arsenical Copper * Copper Nickel, 10. & 20. ® Cupro Nickel, 30°: *% Aluminum Bross *& Aluminum Bronze, 5’. * Duplex Tube 
45054 
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BETZ * A Great Name 
In Water Conditioning 
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F YOU could stop into this p 


... you would find yourself in Philadelphia . . . 
or Texas... or California... or Montreal... 
in one of the four Betz strategically-located 
mixing and formulating plants. 

Here you would see a battery of giant mixers, 
whose fingers of steel effortlessly blend and stir 
thousands of “prescriptions”, each formulated 
to solve some individual water conditioning 
problem for industry. Perhaps you'd notice 
a special packaging machine, the extremely 
accurate weighing apparatus...or maybe a 
ton or two of chemicals neatly stacked, ready 
for formulating. 

A little further along, you'd see row upon 
row of barrels, drums, and boxes ready for 
shipment . . . each bearing a different con- 
tents label. 

Perhaps then you'd feel, as many other 
visitors have, that this division of the Betz 
Organization actually performs the function of 


For more data on advertised products, use Readers’ Service Cards, last page. 


a giant pharmacy—the focal point of Betz 
engineering skill and experience. 

And you would profit by your visit, too, 
since you'd obtain an idea or two on how your 
plant could operate more efficiently and eco- 
nomically through the use of Betz completely- 
integrated water conditioning service. 

W. H. & L. D. BETZ, Gillingham & Worth 


Streets, Philadelphia 24, Pa. 
In Canada: BETZ Laboratories Limited, 


Montreal 1. 
































CONSULTANTS ON INDUSTRIAL WATER PROBLEMS 
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2 REFINERY SAFEGUARDS 


TRET-0-LITE KONTOL 


DESALTING PROCESS CORROSION PREVENTIVES 


Tret-O-ite KONTOL 


oni ; : Kontol liquid organic corrosion pre- 
Specified by leading refiners be- g 50 hy 
; et. ventives have proved effective and 
cause of its low initial cost, ease ; ; 
ape economical as refinery anti-corro- 
olalo mae] Niclta ohMUartioliolillamelile Mi) a7 , 
j; , sion measures. Very easy to apply, 
operating costs. Its low-residual- : 
they effectively protect carbon steels, 
salt treating results are unsurpassed. 
as well as alloys 


For complete information on these refinery sa feguards, call your Tretolite man or write to 


TRETOLITE COMPANY 


A Division of Petrolite Corporation 


369 MARSHALL AVENUE, SAINT LOUIS 19, MISSOURI 5515 TELEGRAPH ROAD, LOS ANGELES 22, CALIFORNIA 


Chemicals and Services for the Petroleum Industry 
DESALTING « DEMULSIFYING «¢ CORROSION PREVENTING 
THR 84-14 WATER DE-OILING ¢ SCALE PREVENTING « PARAFFIN REMOVING 
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Before horses gave way to horse- 
power, Standard’s wagons of the '80's 
brought only kerosene, harness oil 
and axle grease to Western farms. 
Now our insecticides, weed-killers, 
fertilizers help increase crop yields 
and add to your food supply. 





From the West's first successful oil 
wells of 1879, Standard’s drilling 
operations have stretched all over 
the world—even in ocean depths 
4 miles off shore—to get the oil which 
you and our friends in other free 
nations need more and more. 


First steel tanker in the Pacific, 
Standard’s SS George Loomis back in 
1888 began helping us put oil where 
you need it. Today 26 tankers, 3,748 
miles of pipe line, thousands of tank 
trucks serve your oil needs wherever 
you are in the West, Alaska, Hawaii. 








rROLEUM REEFINER--I ‘ol 


Gasoline was a waste product in 
Standard’s first refinery of 1879, but 
it’s king today. We’ve developed 
fvels that made better engines pos- 
sible, used research tools like the 
chassis dynamometer (below) to 
bring you today’s top gasolines. 


World’s first gas station was opened 
by Standard in 1907 at Seattle, Wash- 
ington. Since then, we've pioneered 
the car care you enjoy now— wind- 
shield cleaning, tire, battery, lubrica- 


tion service, even “‘Chevron-matic” 
credit cards to save you time. 


33, No. 5 





Standard announces first oil industry 


8 HOUR DAY 


COMMENCING 


First oil industry 8-hour day was intro- 
duced by Standard in 1917. This was 
a major step in our employee rela- 
tions programs which include health, 
pension, insurance benefits and a 
stock purchase plan—95‘; of eligi- 
ble employees own Company stock. 








On Lindbergh's trans-Atlantic flight in 


* 1927, we fueled ‘““The Spirit of St. 


Louis.’”’ Now, safer airliners, faster 
military planes mark aviation prog- 
ress which Standard’s research has 
served. Now we're making fuels for 


tomorrow’s jets and rockets. 





New power for transportation and in- 


dustry was born in 1935 when 
Standard’s first compounded diesel 
lubricating oil made high-speed die- 
sel engines a practical reality. Now 
our scientists are working on lubri- 
cants for the first atomic submarine. 











Making housework easier, Standard 
made detergents available for “‘soap- 
less soaps” in 1946. Later we pro- 
duced the basic ingredients for 
wrinkle-proof clothing for men and 
women, adding again to the more 
than 1100 products we make from oil. 
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We pioneered — use of atomic 
energy. In 1950, using radioactive 
piston rings, Standard measured en- 
gine wear as it occurs, used this re- 
search to develop better motor oils, 
including a new oil so superior it can 
boost gas mileage up to 15°, 





ah WEN 


(des. \ You wear a suit woven 
é@ from oil, drive on tires 

born in a refinery, whisk 
over asphalt super-highways, 
read about kerosene-powered 
planes that crack the sound bar- 
rier. And you live in a West far 
beyond the dreams of those 
1879’ers who formed the Com- 
pany from which Standard grew 


What lies ahead? If the past is 
any clue, oil will be saving you 
more work and money, improving 
your transportation and putting 
more luxury in your living. And 
Standard will continue to play a 
big part in this progress as we 
follow our 75-year tradition of 
planning ahead to serve you and 
the nation better. 


STANDARD OIL COMPANY 
OF CALIFORNIA 
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High Octanes... 
High Yields... 
Low Cost... 


Proved Performance 


These advantages of Atlantic Catforming are being 


demonstrated again and again in different commercial 
installations. We invite you to share in the benefits of 
Catforming. Please phone, write or wire for our detailed 
brochure, ““CATFORMING.” The Atlantic 
Refining Company, Research and Develop- 


ment Dept., P.O. Box 8138, Philadelphia, Pa. 








ATLANTIC It’s the Catalyst that counts 
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I N J E CT View A H EA D Sure on of EFFICIENT 


0 . T c 0 U » L £ Corrosion Protection 


Injection of Visco Anti-Corrosion Chemicals ahead of 
trouble spots in refinery lines and equipment is a sound, 
low-cost prescription for effective corrosion control. This 
is the way Visco Anti-Corrosion Chemicals work: They 
form a tough, monomolecular film on metal surfaces by 
adsorption to the metal. The film is highly resistant to 
corrosive gases and liquids encountered in refining, and 
is maintained by small dosages at intervals, or in propor- 
tion to throughput rates. Other important characteristics 
include high temperature stability, no emulsion-forming 
tendencies, and no catalyst poisoning or color effects on 
finished products. 


Detailed data on Visco Anti-Corrosion Chemicals for 

— . Proof of Corrosion Control 
dh eg will be sent promptly upon request. ae ef talag ott : 
4 consists of accurately weighing small metel coupons 


VISCO PRODUCTS COMPANY ng act geny pen eg 


INCORPORATED proving the effectiveness of Visce corrosion control 
2600 Nottingham at Kirby in your equipment . . . with no obligation te yeu. 
Houston 5, Texas 2 Telephone MA dison 0433 Write er phone for action new. 





Z CONSISTENTLY EFFICIENT OIL INDUSTRY CHEMICALS 
Veco 
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DALMINE S.p.A., MILAN, ITALY 


~ 


=. A 
Pn ‘ 
>, 


Si 
Showing the application of Dalmine Piping, flanges and fittings in a recent 
refinery installation. We are suppliers to many fabricators in the U.S. serving the 
petroleum and chemical industries. 
Dalmine can provide all tubular products including tubes for distilling, crack- 
ing, refining, hydrogenation, synthesis and processing. Made from Carbon Steel, 


chrome-moly, vanadium, stainless and other alloys. 

Charles A. Koons & Co., specialists for many years in Export-Import of Tubular Products, 
Steel and machinery of all descriptions, invite your inquiries. Through our technically quali- 
fied staff in Charles A. Koons & Co., Milan, Italy, we are prepared to offer Engineering 


know-how in the representation of American Industry seeking to serve Italian retinery and 


chemical plants. 


GENERAL AGENTS IN THE U.S.A. 


CHARLES A. Koons & COMPANY 


620 FILFtrTt AVENUE 


ROCKEFELLER CENTER 


Plaza 7-4700 NEW YORK 20,7 N.Y. 
PerroteumM REFINER—TW ol. 33, Vo 
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Wherever FILTRATION enters your picture.... 
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Let's look at the facts. 

A Niagara Style “H” Horizontal Pressure Leaf Filter will filter 

to clarity at rates up to 45,000 G.P.H. That’s efficiency. 

Flow rates are from two to five times those of old fashioned 

cloth covered presses. That's speed. 

This unit can be drained, opened, cleaned, closed, filled and 

precoated .. . by one man... in a matter of minutes instead 

of hours. That’s time saving. 

Filter cake drops into a receptacle for immediate dry disposal. 

That licks the stream-pollution problem. 

No cloths or pads are required. Tat’s genuine e:onomy. 

Niagara Pressure Leaf Filters . . . both vertical and horizontal 
. are improving product quality, reducing filtration costs, and 

saving time in hundreds of plants all over the country. And 

that's a fact. 


Niagara Fillers 


DIVISION 


AMERICAN MACHINE AND METALS, INC. 
EAST MOLINE, ILLINOIS 
Niagara Filters Evrope, Post Box 1109, Amsterdam-C, Holland 
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Niagara Pressure Leaf Filters are available in a wide range of 
capacities and can be made of stainless steel or special alloys 
for corrosion resistance. Want more facts? Just clip and mail 
the coupon . . . no obligation. 


NIAGARA ENGINEERS ARE AT YOUR SERVICE. These practical filtration 
experts will study your problems . . . test your samples . . . work with 
your engincers . . . pilot the filtration . and then build a Niagara unit 
to meet your most exacting requirements. 


------- 7 
Niagara Filters Division, American Machine and Metals, Inc. 
Dept. PR554, East Moline, Illinois 
YES .. . we'd like to know more about Niagara Pressure Leaf Filters 


for . (product or operation) 
© Send catalog No. NC-1-53 (1) Have representative call 





Name 
Title 
Company. 


Address_ 


























City a 


ae ae ee ee oe ee ae ae ew ae ee ee eo ew ae oe a ee ee ee 


For more data on advertised products, use Readers’ Service Cards, last page. 123 














THE NEW CARBON STEEL TEE 


All NIBCO Welding Tees meet ileal neiuiilios — 
A.S.A. Specification 816.9-1940 
Controlled cold-flow of metal makes the NIBCO Tee the strongest 


point in the pipe line. Walls are reinforced with extra metal thick- 
ness where extra strength is needed. NIBCO’s exclusive forming 
operation creates a denser grain structure that makes the tee 
stronger and more resistant to corrosion. Look for the distinctive 
“Brawny’’ shape, the smooth unrestricted passages and the beau- 
tiful cold-formed finish. They're your clues to superior performance 
in NIBCO “Brawny’’ Carbon Steel Welding Tees. You can get 
them through your regular source of supply. 


NORTHERN INDIANA BRASS COMPANY, 570 Pium St., Elkhart, Indiana 











CATALYTIC CRACKER OUTPUT 
INCREASED 6000 BBLS. PER DAY 


Slurry exchangers cleaned chemically by Dowell Service 


in only 12 hours with profitable results 


Through-put on a fluid catalytic cracker in a large refinery 
was reduced because deposits badly fouled the slurry ex- 
changers. Dowell chemically cleaned the shell side of these 
exchangers in less than 12 hours. As a result of the clean- 
ing, the operator was able to step up the through-put on 
the cracking unit from 16,000 to 22,000 barrels per day, 
This increased efficiency also made it possible to postpone 
a proposed shut-down for a major overhaul of the unit. 
On another catalytic cracker, the increased through-put 
resulting from Dowell Service had an estimated value of 
$4,300 per day. 

All types of equipment on catalytic crackers have been 
cleaned effectively by Dowell’s chemical methods .. . 
without dismantling and with a minimum of downtime. 


DOWELL SERVICE 


Over 100 Offices to Serve You with Chemical Cleaning for: 


Boilers - Condensers + Heat Exchangers » Cooling Systems 
Pipe Lines + Piping Systems - Gas Washers + Process Towers 
Filter Beds + Tanks 


Process Equipment + Evaporators - 


Chemical Services for Oil, Gas and Water Wells 
DOWELL INCORPORATED e TULSA 1, OKLAHOMA 
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Dowell furnishes trained personnel and all necessary 
equipment. Dowell engineers apply liquid solvents accord- 
ing to the technique demanded by the job: for example, 
by filling, spraying, jetting, cascading or vaporizing. These 
solvents are designed to remove deposits quickly, effh- 
ciently and economically. Often equipment may be cleaned 
while it is in operation. 

Call Dowell for assistance on your maintenance cleaning 
problems. Experienced Dowell engineers will be glad to 
talk with you. No obligation, of course. 

INFORMATIVE PAMPHLET gives description of how 
Dowell Service saves time and money in cleaning refinery 
equipment. Call your local Dowell office or write directly 


to Tulsa, Dept. E-31. 





—- 


DOWELL 


A Service Subsidiary of 
THE DOW CHEMICAL COMPANY 
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*'Swings'’ show efforts of new crew belore catalyst regenerator wos brought to point of operation through use of Hays Magno-Therm O>2 Recorder. Note thot 
swings ore smaller of right of chart indicating thot stobility is being approached. 


The chart illustrated above was produced during the For process heaters and boiler plants 

starting-up period of a new catalyst regenerator. The The Hays Magno-Therm Oxygen Recorder has also been 
wide “swings” on the chart graphically illustrate the successfully and profitably applied to process heaters 
efforts of the “team"—a new crew and their Hays Magno- and refinery boiler rooms where multiple fuel firing is 
Therm Oxygen Recorder—to operate the unit efficiently. a problem. 

Their problem: To achieve continuous, stable operation 


thus avoiding “after burning” (excess O2) which would With the Hays Magno-Therm Oxygen Recorder you get: 


damage the catalyst and the regenerator as well as too e Freedom trom effect of varying Hydro-Carbon ratios 
little burning (deficient O2) which would not effec- of different fuels ¢ Continuous, highly accurate indi- 
tively regenerate the catalyst. cation and recording « Complete compensation for 
temperature and pressure effects « Freedom from 

Solution chemicals or hazardous fuel burning in the analyzing 
Answer to this problem was the “team” operation by process @ Swift, sure electronic operation 
crew and Hays Magno-Therm Oxygen Recorder. The 
“ream” now maintains the O2 content of the effluent 
gases between .5% and 2.0% thereby producing effec- 
tive catalyst without damaging the multi-million dollar 
installation. 

The operating crew could do this because the Magno- 
Therm Os: Recorder reflects, without lag and in a direct 
and magnified manner, changes in the amount of excess wr AQ 
air present, thus making control a simpler task. No ; is he ap Sane ——_ 
longer need the crew attempt to operate with only in- Vi of oy ieotn 
direct, small temperature changes as a guide. ALE | write tor in. 


THE HAYS CORPORATION ¢ emanated ° Gunman * aabaae 
MICHIGAN CITY 10, INDIANA Combustion Test Sets * CO; Recorders * Electronic Oxygen Recorders 
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"ROUND THE CLOCK... 
ALL YEAR ‘ROUND 
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HOW CLAD STEEL TEAMWORK 
CUTS CORROSION AND COSTS 


B 








\\ 


Selecting material for this two-stage refinery 
unit was a double-tough problem. The upper 
section of the atmospheric tower had to with- 
stand the corrosive action of condensing min- 
eral acids and organic chlorides . . . the lower 
part had to handle corrosive asphalt crude con- 
taining up to 2.50% sulphur concentrations. The 
vacuum still had to process a lube cut at 750°F. 
The equipment builder solved the corrosion 
problem economically by teaming up two clad 
steels: Monel-clad for the upper part and stain- 
less-clad for the lower part of the atmospheric 
tower, and stainless-clad throughout the vac- 


Am MBNNNN)Y» 


uum still, 
With economical clad steel—a layer of solid 
high alloy permanently bonded over its entire 


surface to a low-cost carbon-steel backing plate 
—there is no possibility of seepage or crevice 
corrosion . . . no costly maintenance or down- 
time . . . no equipment failure. In addition, clad 
steels assure resistance to thermal shock, flexi- 
ble efficient operation, low first cost and easy 
economical field erection. 
Equipment values like these also result from 
another kind of teamwork. Sound engineering 
and modern fabricating techniques can take ad- 
vantage of the versatility of clad steels. You will Two clad steels combine specialized talents to lick 
find that it pays to consult your fabricators corrosion in this 20,000-barrel-per-day refinery unit 
early in your planning for tanks and pressure 
vessels, They can work with your engineers and Ask one of your fabricators to show you the new Lukens clad steel 
consultants, translate ideas into the specialized movie, “‘Equip for New Profits.” Here—in full color and sound—are 
equipment you require. factual accounts of how cled steel equipment brings new economies. 
The story can suggest new ideas to everyone concerned with production 
efficiency. Or contact Manager, Marketing Service, Lukens Steel Com- 
pany, 681 Lukens Building, Coatesville, Pennsylvania. 


NS; CLAD STEELS 


STAINLESS-CLAD - NICKEL-CLAD - INCONEL-CLAD - MONEL-CLAD 








PRODUCER OF THE WIDEST RANGE OF TYPES AND SIZES OF CLAD STEELS AVAILABLE ANYWHERE 
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X08 8 a VE Increase Production 


Wherever you find Wilfley Acid Pumps you find consistent cost- 
saving performance—especially on difficult pumping jobs. Con- 
tinuous, trouble-free operation 24 hours a day without attention. 


Individual engineering on every application. 





@ 10- to 2,000-G.P.M. capacity; 
15- to 150-ft. heads and higher. 


© Wetted parts of all machinable alloys; 
plastic linings available. 


Write or wire for complete details. 

















—wifley Acid Pum, 


“COMPANIONS IN ECONOMICAL OPERATION ~ 
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WHAT'S NEW AT BRISTOL « « « 
HUMAN ENGINEERING 


* Actually, there are thousands of instruments in use that are just 
as difficult to read as these. Take a look at the instrumentation in your 
own plant. Chances are you'll find plenty of examples of awkward 
scale division,‘unfamiliar zero positions, confusing graduations, not 
to mention shadows and reflections on scales. 





Now Bristol instruments are “HUMAN-ENGINEERED”’ 


Because measurement accuracy involves not only the accuracy of 
the instrument but the accuracy of the man reading the instrument, 
we have “human engineered” our charts and scales, making them 
easy to read, clearly visible at greater distances — so that instrument 
error becomes the limiting factor in the accuracy of the man-meter 168 NEW BRISTOL mETAGRAPINC ~ 
system. wt gnc — uts easy-to-read 
—" , . scale, matching fluorescent pointers 
Get the whole story of Bristol's human engineering — and how it end shadow-geoel deor has earned 
can help you get accurate measurements, faster and easier. Write us. a reputation as the “biggest little 


The Bristol Company, 111 Bristol Road, Waterbury 20, Conn. instrument in the business”. - 


POINTS THE WAY IN 
HUMAN-ENGINEERED INSTRUMENTATION 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
PerroteuM REFINER—Vol. 33, No. 5 
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In four years of varied services have proven their advantages 


COMBIN-AIRE units are in use for over 
20 cooling services, operating on the humid 
Louisiana coast and the dry plains of West 
Texas and Oklahoma. Each unit has more 
than met its performance specifications. 

The COMBIN-AIRE is a combination of 
a comparatively small Hudson water cool- 
ing tower with Hudson SOLO-AIRE hot 
fluid to air exchangers housed in one inte- 
gral structure. In hot weather air to be 
used for cooling is reduced to near wet 
bulb temperature by contact with water 
near the bottom of the cooling tower. The 
cooled air is then used for cooling in the 
SOLO-AIRE units. 

In cold weather the use of water is 
unnecessary. In the above photograph of 
the integrated structure the SOLO-AIRE 
units are in the upper foreground and 
the cooling tower portion is partially ob- 


The COMBIN-AIRE unit is protected 
by United States patents 


scured in the background. In cold weather 
the shutters in the foreground may be 
opened to admit air directly to the SOLO- 
AIRE units. 

Any one or more of the following proven 
advantages may dictate the use of COM- 
BIN-AIRE for your next cooling problem, 
1. MINIMUM WATER REQUIRED. No water 

used in cold weather. No loss from 
spray or carryover. 

NO WATER TREATMENT. Ilard water, 

sea water or water containing organic 

matter may be used. 

MINIMUM PIPING. Absence of carry- 

over or condensation allows installation 

adjacent to other equipment. Auxiliary 
shell and tube sub-coolers unnecessary. 

CLEAN AIR. Air reaching Solo-aire units 

is free of dust, sand and insects. 


ENGINEERING CORPORATION 





FAIRVIEW STATION HOUSTON, TEXAS 





For more than two decades HUDSON personnel have devel- 
oped equipment for heat recovery and heat dissipation. 
Present day HUDSON cooling equipment has been evolved 
through the years by constant improvements in design and 
fabrication. 


= 
* 


COOLING TOWERS 
Beauty and utility have been successfully combined in the 
HUDSON “TP” design. These Top Performance cooling 
towers embodying new but proven advancements in water 
cooling design. result in lower installation and operating 
costs for a given guaranteed performance. 


SOLO-AIRE EXCHANGERS 

HUDSON Solo-aire exchangers for jacket water cooling. gas 
cooling, steam condensing and hydrocarbon vapor condens- 
ing have found wide use. particularly where suitable cooling 
water is impossible or expensive to obtain. Even where ade- 
quate quality and quantity of water is available there are 
conditions under which these units have marked advantages 
over alternative cooling methods. Designs are available for 
pressures up to 5,000 pounds per square inch. 


COMBIN-AIRE UNITS 

ty combining in one structure Solo-aire units with a cool- 
ing tower, HUDSON originated the Combin-aire unit. In hot 
weather, air before use in the Solo-aire units. is contacted 
with water to reduce both air and water temperature. In 
cold weather, water use is unnecessary. This device makes 
possible the use of air for low temperature cooling. allows 
use of untreated water. minimizes water consumption, and 
results in capital and operating savings. 


AUTO-VARIABLE PITCH FANS 

The latest in a long list of Hudson innovations. The auto- 
variable pitch fan controls cooler outlet temperature 
through automatic change in fan blade pitch, which in turn 
changes air volume across cooler tubes. Outlet temperature 
is closely controlled, and in a typical case horsepower con- 
sumption over the year is reduced seventy percent as com- 
pared with fixed pitch fan operation. 


ATMOSPHERIC SECTIONS 


These units are for use where water serves as cooling 
medium. They may be mounted vertically or horizontally, 
under cooling tower or submerged in water. 


Beg tc 


UNDIVIDED RESPONSIBILITY —Complete integration of facilities 
in selection, design and manufacture of cooling towers, 
water cooled atmospheric sections, and air cooled 
exchangers results in cooling systems of minimum 


first cost, minimum operating cost, and in undivided 
responsibility. ENGINEERING CORPORATION 
FAIRVIEW STATION @® HOUSTON, TEXAS 
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Watch for this sign 
of Customer Service 





BASIC SOURCE BOOK 


for 


REFINING INDUSTRY 


Equipment—Materials—Processes 








Choose a product. You'll 
locate it easily, quickly in 
the Refinery Catalog. 
Hundreds of manufac- 


turers have filed their 





catalogs in this equipment 
information guide. The 
NEW 21st Edition is more 
useful, more complete 


than ever. 


Your Guide TO WISE BUYING DECISIONS 


THE 
UNIVERSAL 


EFINERY CATAL ar col 
| reiUiie) an iey 


REFINERY 





BUYERS 


Published by Petroleum Refiner, P. O. Box 2608, Houston 1, Texas 
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This Blending and Storage Pump installation is 
entirely equipped with Orbit Forged Steel LP-Cas 


Valves. 


Finst Vhgice ie "Handling Light Ends 


LP-Gas Valves 


eliminating 


Orbit 
insure a vapor tight shut-off, 


Forged Steel 
contamination. Reruns are eliminated and 
product quality is maintained. Besides there 
are no voids in the body of an Orbit LP-Gas 
Valve to trap fluids that could become 
dangerous in case of fire. When the valve 
is closed it drains clean to either side of the 
line — in case of reversed pressures it still 
holds vapor tight. 
Adjustable _ plastic 
utilized that can be added to, if necessary, 


stem packing is 
while the valve is in service and under 
pressure. 

Orbit LP-Gas Valves are competitively 
priced. They soon pay for themselves 
through high type performance and low- 


cost maintenance. Orbit’s Friction Free Seat- 


P.O. BOX 699 
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ing Principle account for these advantages. 

Include Orbit LP-Gas Valves on your 
next blue prints for a new Hydrocarbon 
Plant or expansion program. Install them 
when making replacements within your 
plant. Many other uses include underground 
and surface storage installations, tank car 
and truck Orbit LP-Gas 
Valves carry Underwriter’s Laboratory ap- 


proval which you will find clearly stenciled 


loading racks. 


on the body of each valve. 

These valves ara full round opening 
and available in both flange and screw ends, 
ASA Class. Maximum rated working temper- 
ature 250 Degrees Fahrenheit. They are all 


forged steel — welded bonnet construction. 


Sold through Oil Field and Refinery, 


Supply Stores throughout the country. 


DISTRICT OFFICES 


HOUSTON, TEXAS 
407 Velasco 
(Serving the Gulf Coast) 
e 
ODESSA, TEXAS 
402 West County Rood 
(Serving West Texas) 
a 
CASPER, WYOMING 
247 W Firat St. 
(Serving the Rocky 
Mountain States and Canada) 


oréit \ 


\ VALV ry 


TULSA, OKLAHOMA 
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The Mail Box .. . 


Hirakawa Is Right! 


To The Editor: 

In Perroteum REFINER of March of 
1954, I have found a trivial mistake on 
the table of Model IV Fluid Catalytic 
Cracking Units. 

In your article headed “Around the 
World with Model IV” page 190, I 
believe the name of company equipped 
Model IV FCC is to be Nippon Pe- 
troleune Refining Company (NPRC) 
inspite of California Texas Oil Com- 
pany, Ltd. (CALTEX). 

Your mistake might be originated that 
NPRC is a subsidiary company of CAL- 
TEX, but it is not a wholly owned. 

For your reference, | inform that 
Nippon Petroleum Refining Company 





(NPRC) is a subsidiary company be- | 


tween Nippon Oil Company (NOC) 
and CALTEX at equal basis, operates 
two refineries at Yokohana in which 
Model IV FCC is now building, and 
Kudamatsu in which the first plat- 
former in Japan was equipped at De- 
cember, 1953. And NPRC distributes 


its products through NOC all over the | 


country. 
Hoping your attention turn to petro- 
leum circumstances of Japan, I am 
Yoshihiko Hirakawa 
Technical Investigator 
NIPPON OIL COMPANY, LIMITED 
Marunouchi, Chiyoda-ku 
‘Tokyo, Japan 
Editor's Note: Reader Hirakawa is right 
The Model lV unit is being constructed 
for Nippon Petroleum 


We've Contributed 
To The Fditor: 


Roots-Connersville Blower is celebrating 
its hundredth birthday this year. We are 
so happy to be starting our second cen- 
tury of producing the finest gas and air 
handling equipment in the nation that 
we are sending our friends a memento 
of the occasion. 

The service you have performed in 
editing a medium for the exchange of 
information in your field has aided ma- 
terially in the growth of the entire in- 
dustry. That growth, of course, has been 
reflected in our business. By providing 
an authoritative channel through which 
we have been able to reach our customers, 
you have contributed to the success and 
well being of Roots-Connersville Blower. 

A. Johann, Vice President 
Roots-Connersville Blower 
Connersville, Indiana 


interest Evident 


To The Fditor: 

I was well pleased with the presentation 
of my article “Blending Two VI Im- 
provers” appearing in your March issue. 
I want to thank you for the extra copy 
of the issue and the extra tear sheets. 
Already I have received requests for these 
sheets indicating the article has aroused 
some interest. 

Thank you 
paper. 


again for publishing my 


George W. Wharton 
Magnolia Petroleum Company 
Beaumont, Texas 
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When your coke is 
tougher than your tools 


For tubes of wide tolerance — the 
Long-Surface Swing Frame head. 


‘y- 
‘>= 
— 


For tough, uneven coke — the Type 
H-2 head. 








FOR CONDENSERS AND HEAT EXCHANGERS 


Direct-drive air or steam driven 
Cleaner with long shaft, the motor 
supported outside the tube by over- 
head pipe. Motor has trigger control. 
Also available with electric motor. 














STEAM TURBINES © MOTORS © CLNERATORS © BLALRATING HEATERS © LECTORS 


om 


The famous Lagonda 1100 Series 
refinery motor, with Type UO cutter 
head. A widely used combination 


You know how tool breakage in 
clean-outs can set you back, de- 
stroy the patience of operators, 
take toll of profits. When you've 
wasted hours fishing parts of cut- 
ter heads out of tubes, it’s time 
for a change. If you have the 
brand of coke that tests most 
tools to destruction, try Lagonda. 
Put it up to your nearest Lagonda 
man, let him assay the condition, 
recommend the right Lagonda 
cutter head, and prove it in per- 
formance. Remember that there 
must be a reason why Lagonda 
has achieved the distinction of 
“The oldest name in tube clean- 
ing.” Success is the reason. Try 
Lagonda — phone your nearby 
Lagonda engineer, or write to 
Elliott Company, Lagonda Divi- 
sion, Springfield, Ohio 


[E 
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1. FASTER MAINTENANCE. To repack 
for change a mechanical seal), this 
shutoff assembly is turned ke o valve, 
quickly sealing tank contents from mixer. 


NO SHUTDOWNS...EVER 
...to repack these mixers 


ing (or seal change). Every part is 
easily accessible. 

You're always protected against 
mechanical seal failure. The LIGHTNIN 
shaft seal (optional now on side enter- 
ing mixers) is a complete “package” 
unit—quickly replaceable at any time, 
without removing the mixer from the 


2. SHAFT RETRACTS, squeezing a Tef- 
lon gasket inside the tank between seal 
collar and mixer end cap, positively 
preventing loss of product. 


Any fluid mixer on a big tank sooner 
or later requires some maintenance. 


A stuffing box needs repacking. A 
mechanical seal has to be replaced. 
You can’t always wait for the tank 
to be empty. You don’t want to waste 
time draining the tank. 
And you don’t have to do either. 
You can repack the stuffing box (or tank. 


This is just one good reason why it 
paysto specify LIGHTNINs for blending, 
treating, TEL addition, bottom sedi- 
ment control in crude storage tanks, 
and other big mixing operations. 

For quick, competent help—and 
fully guaranteed results—on any fluid 
mixing job, big or small—call in your 
LIGHTNIN representative. Or write us 


replace the mechanical shaft seal) on a 
LIGHTNIN Side Entering Mixer, with- 
out ever draining the tank. You can 
do it in a few minutes—under a full 
head of 5 million gallons—without 
losing a pint of product. 


3. MECHANICAL SEAL (optional) can 
be removed from shoft as a unit, for 
quick easy replacement. You can change 
seals without draining the tank and 
without dismantling the mixer. 


EASY AS CLOSING A VALVE A few 
turns of the easy-to-get-at shutoff as- 


sembly prepare the mixer for repack- _ today. 
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([] DH-S0 and DH-5! Lob- 


oratory Mixers 

([] 8-102 Top Entering Mixers 
(turbine and paddle 
types) 

(] 8-103 Top Entering Mixers 
(propeller type) 

([] 8-104 Side Entering 
Mixers 

(] 8-106 Condensed Cota- 
log (complete line) 

(_] 8-107 Mixing Dota Sheet 

(_] 8-108 Portable Mixers 
(electric and oir driven) 

() 8-502 Mud Mixers (oil 
well drilling) 

([] 8-503 Mixers for 8S&.W 
Control 





MIXING EQUIPMENT Co., Inc. fR+ 
164-e Mt. Read Blvd., Rochester 11, N. Y. 


in Canada: William & J. G. Greey, Ltd. 
100 Miranda Ave., Toronto 10, Ontario. 


Please send me, without obligation, catalogs checked at left. 


Title 





Nome_. 


Cc 





ad rs 


Address___ - 





City Zone__Stote__ 





. “Lohtain 


NXers— 


GET THESE HELPFUL FACTS ON MIXING 
LIGHTNIN Catalogs contain practical 
data on impeller selection; sizing; 
best type of vessel; installation and 
operating hints; full description of 
LIGHTNIN Mixers. Yours without obli- 
gation. Check and mail coupon today. 


MIXCO fivid mixing specialists 





The LOOK BOX for May ... 








PERHAPS YOU WILL be 

Interesting interested in just what you 

got for your subscription 
dollar last year. 

During 1953 PerroLeumM REFINER published 

172 feature articles authored by outside people 


Statistics 


Add to this 53 staff-written and single-page articles 
and you have a total of 225 directed to specific 
groups of readers. This total is some 36 percent 
higher than 1952’s total of 165 articles. Remember 
that these do not include news items, construction 
items or any regular monthly departments. Nor 
does it include any portion of our big Petrochemi- 
cal Handbook Issue, Sure they’re “just statistics,” 
but we're proud of these numbers, No other maga- 
zine in 1953 carried so many feature articles di- 
rected to the refining, petrochemical and natural 
gasoline readers. 

How many different people write feature arti- 
cles for the PetrrotrumM REFINER? In 1953 the 
172 feature articles were written by men from 
64 different companies and by 34 private con- 
sultants. A further breakdown is as follows: 54 of 
the articles were written by men from 21 oil com- 
panies ; 9 by men from 6 chemical companies; 49 
by men from 26 engineering and contracting com 
panies; 16 by men from 11 equipment manufac 
turers and 44 by the 34 consultants. 


STANDARD OTL 
pany of California has a 
significant birthday coming 
up in 1954. This company 


Com 


Happy Birthday 
to Socal 


will observe the 75th anniversary of its corporate 
history on September 9, the date on which a small 
group of visionary oilmen organized the original 
predecessor company of the present firm. Socal 
didn’t get its present name until 1926 but the 
anniversary dates back to its conception as the 
Pacific Coast Oil Company. It was in 1906 that 
this company was merged with another Rocke- 
feller company, Standard Oil Company (lowa) to 
In 1911 


Socal became completely independent when the 


form Standard Oil Company (California). 


Standard Oil Company holdings were broken up 
by Supreme Court dissolution decree. 

Cali- 
fornia’s first commercially successful oil well, first 


Among the “firsts” for this company: 


major pipe line up the San Joaquin valley, first 
automobile service station in America and dis 


May, 1954—Pertroteum REFINER 


covery of oil on Bahrein Island and in Saudi 
Arabia. Socal has been one of the leaders in the 
manufacture of petrochemicals among the oil com- 
panies, 


AND WE REALLY mean 
it when we think of Miss 
loise M. Michel, the very 
attractive lady pictured in 
the photo. Mike is Publications Editor for the 
American Petroleum Institute and has been for 


Hats Off 
to Mike 


longer than she likes to 
remember, This old world 
is cram pack full of un 
sung heroes but there are 
darn few who can boast of 
as fine a record of out 
standing service to her in 
dustry as Mike can. For 
more years than most of 
us have dollars, Mike has 
coordinated the publica 
APT, and in 


so doing has gone far be 


tions of the 


yond the normal calls of 
duty to give a helping: Miss Michel 
hand to the oil industry 

Those of us in the publishing business have 
been rescued many times by Mike. But this little 
piece is to introduce her to you, the men in the plants, 
who owe her more than you will be likely to 
repay. 

Mike is a native of New York City, actually on 
Manhattan Island, and she claims to be the only 
living person to admit the fact. Her parents came 
from Switzerland. She was educated in the city’s 
schools and by private teachers, and then attended 
the Washington Square college (liberal arts) of 
New York university, where she majored in Eng 
lish. However, education is a way of life- a con 
tinuing experience all of one’s life. The study of 
political economy, of social philosophy, and of the 
history of economic thought and theory has been 
a lifetime pursuit of Eloise Michel, 

While still in school, Mike at a very early age 
became private secretary to the first directing head 
of the American Petroleum Institute, when the 
national oil trade association was started immedi 
ately after World War I. 


The next API directing head appointed Mike 
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91% of gasolines surveyed — 


contain significant amounts of copper! 


While this is a staggering figure, 
Du Pont’s latest gasoline quality 
survey shows it fo be true... 
indicating that copper contami- 
nation resulting in gum forma- 
tion poses an important problem 
to most refiners. 


A recent Du Pont gasoline quality survey included 
an analysis of copper content. When the nationwide 
results were tallied, they revealed some startling in- 
formation about this gum promoting element. 

Out of 241 service station samples obtained in 
forty-four U.S. and five Canadian cities, 91% con- 
tained copper in significant amounts. The copper 
content found in these samples ranged from .01 to 
.90 mg/liter. These figures are highly significant be- 
cause in many cases, even concentrations of copper 
below .01 mg/liter have been found to be detri- 
mental to gasoline stability. 


Gum content 


Because the analytical method used in this survey 
does not distinguish between free and deactivated 
copper, the analysis was carried a step further to de- 
termine the gum content of each sample. As was to 


be expected, the gasolines known to contain metal 
deactivator were low in gum content in spite of high 
copper concentrations. Conversely, others, without 
metal deactivator, were found to be high in gum con- 
tent. 

The results of this survey indicate clearly that, in 
spite of great pains taken to prevent copper con- 
tamination during refinery operation, copper is get- 
ting into the majority of gasolines sold—probably 
from contact with valves, pumps and other sources 
associated with distribution. Based on the gum find- 
ings, there are also indications that refiners who are 
already using a metal deactivator may not be using 
enough to guarantee maximum stability all along 
the line. 


How can you be sure?.. 


Du Pont Metal Deactivator was developed especially 
to prevent copper from accelerating harmful gum 
formation in gasolines. And in most cases it gives 
effective protection for less than 4 cent per barrel. 

To help you determine the amount of Metal De- 
activator required to assure that your gasoline 
reaches the customer in refinery fresh condition, one 
of our conveniently-located regional laboratories 
will be glad to evaluate its effectiveness in your own 
stocks. Address your request for this service to the 
nearest regional office listed below. 


866. v5 Palore 
Better Things for Better Living 


Petroleum Chemicals 


E. |. DU PONT DE NEMOURS & COMPANY [INC.) 


Petroleum Chemicals Division * Wilmington 98, Delaware 


Regional ( CHICAGO, ILL.—8 So. Michigan Bivd.. 
Offices: HOUSTON, TEXAS—705 Bank of Commerce Bidg 


NEW YORK, N. ¥.—1270 Ave. -4 the Americas. . Phone COlumbus 5-3620 
Phone RAndolph 6-8630 
Phone Tulsa 5.5578 
Phone PReston 2857 
Phone MAdison 1691 


TULSA, OKLA.—1811 So. Baltimore Avenue 
LOS ANGELES, CALIF.—612 So. Flower Sr. 


1N CANADA; Conodian Industries Limited—Toronto, Ont.—Montreal, Que.—Calgary, Alta. 


OTHER COUNTRIES: Petroleum Chemicals Export—Nemours Bidg , 6539—Wilmington 98, Del. 
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editor and monitor of API publications; this posi- 
tion she still holds. With the years the work has 
expanded and has become somewhat decentralized, 
so that most of her work now is concerned pri- 
marily with technical publications, with proceed- 
ings of annual and mid-year meetings, and with 
special bulletins and publications. She is also editor 
of the API Quarterly. 


WE HAVE OCCASION- 
The Magic ALLY belabored ourselves 
Barrel and the other members of 

the oil industry for the rather 
slipshod and inadequate public relations policies 
apparent throughout the industry. “Bob’s B. S. & 
W.,” in the April issue revealed the results of a 
poll taken for the OIIC that indicated that the 
public in general doesn’t hold the oil industry in 
very high esteem. Diagnosis of an illness is always 
interesting but most of us are inclined to be more 
interested in the cure. If the basic problem is a 
grass roots education of the common man, then 
certainly E. I. du Pont de Nemours & Company 
has shown us the way with their magnificently 
successful “Magic Barrel.” 

The Magic Barrel was conceived four years ago 
as a part of the 50th Anniversary celebration of 
Spindletop. Original purpose was to counteract 
the laymen’s conception of the oil industry as a 
supplier of gasoline and fuel oil, and point out the 
tremendous contributions of petroleum to every- 
day living. Since the story of petrochemicals is one 
of the more easily glamorized phases of our busi- 
ness, Du Pont built a display centering around the 
vast numbers of consumers goods which trace 
their origin to petroleum. The display was such a 
hit that five smaller models were made by Du Pont 
and shown before many groups during Oil Prog- 
ress Week. 

The next logical step was the conversion of 
these displays to a live show, so the first “Magic 
Barrel” of consumer goods was prepared and 
shown to OTIC, in the spring of 1953. OIIC wel- 
comed the generous Du Pont offer of more barrels 
with the result that to date, Du Pont has assembled 
100 barrels and trained 450 speakers. It is esti- 
mated that the barrels have been shown to over 
1000 live audiences, with an additional 30 TV 
broadcasts reaching 5-10 million people. 

Our hats are off to the generous contribution of 
the Du Pont Company to the petroleum industry. 
Certainly they have shown the way to better pub- 
lic relations. By emphasizing the contribution of 
petroleum to our daily life, the Magic Barrel has 
brought to the public an entirely new concept of 
the importance of petroleum to everyone’s very 
existence. 
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TOO MUCH GASOLINE 
Gasoline was manufactured during 
Climbs Again the past month. As a result, 

the industry’s economic out- 
look is not quite so good as it had been a month 
earlier. 

Present situation requires that caution be prac- 
ticed during the next few months by the nation’s 
refiners. High yields cannot be continued without 
creating excessive gasoline inventories, and if they 
are permitted to become burdensome, market 
weakness will be the result. 

During the past month, refinery yields were 
such that excessive supplies of gasoline were proc- 
essed. Crude run to refinery stills during the four 
weeks ended April 17 was practically the same as 
in the corresponding period of 1953, and therefore 
at favorable volumes. Hlowever, 334 million more 
barrels of motor fuel were made in the period than 
were manufactured in the comparable four weeks 
of last year. 

Heavy gasoline output resulted in relatively 
little change in inventories. Although April nor- 
mally sees the start of motoring’s heavy demand 
season, less than 112 million barrels were with- 
drawn from storage during the four weeks ended 
\pril 17. In contrast, inventories were lowered 
64% million barrels in the corresponding period 
of 1953. 

Consequently, motor fuel stocks of 179 million 
barrels on April 17 were 2214 million barrels more 
than was in tanks a year before. In mid-March, 
stocks had been only 16 million barrels above year 
before levels, which indicated an improved posi- 
tion for the industry. However, mid-April inven- 
tories had practically the same relationship with 
year ago stocks as existed at the beginning of the 
year, when they were 23 million barrels higher. 

As auto travel increases from now on, gasoline 
stocks will continue to decline. Whether they will 
be drawn off fast enough before the end of the 
heavy demand season next November, depends 
on future production rates. 


The contributions of the nation’s basic and applied 
research to the civilian economy are important in the 
maintenance and preservation of the free society that 
has evolved under our capitalistic system of democ- 
racy. If the social and economic structure of a society 
provides its people with a good life, with not too great 
a variation in its quality from the bottom to the top 
of its structure and accompanies this with a reasonable 
amount of leisure for all, the overwhelming majority 
of the members of that society are then content with 
it as a framework within which to live. 


Dk. Mervin J. Ketry, President 
sell Telephone Laboratories 





Figure 1. General classroom arrangement. 


Classroom Training Aids Process Operators 


Many an operator is struggling in the technological wake of our fast-moving 


industry. Here is how the problem was met at Magnolia’s Beaumont refinery. 


Cc. W. Shelley, 
Magnolia Petroleum Company 
Beaumont, Texas 


A 30-HOUR COURSE of classroom 
training in the fundamentals of refin- 
ing has been conducted at the Mag- 
nolia Petroleum Company Refinery, 
Beaumont, to help operators better 
understand some of the technical as- 
pects of their operations. 

This course was planned in recogni- 
tion of the fact that an industry which 
has spent millions in research in the 
perfection of new processes has made 
technological advances which have 
outpaced the capabilities of many of 
its workers, Within the span of em- 
ployment of many present-day refinery 
operators, these advances have meant 
the transition from the simple batch 
distillation of the 500-barrel shell still 
to the complex operation of the big 
catalytic cracking units. The latter 
charge about 30,000 barrels per day 
of oil, circulate and regenerate about 
100 tons of catalyst per hour, use 
thousands of pounds of process steam, 
and make several specification prod- 
ucts simultaneously, Certainly it is a 
test of a worker's ability to stay abreast 
of the times if he successfully bridges 
the gap between these two operations. 
Some make it; some need assistance. 
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Magnolia’s program was aimed spe- 
cifically at these objectives: 

@ Concentration of training efforts 
on operators and assistant operators 
(whose responsibility is greatest) that 
would translate the technology of 
physical and chemical relations into 
terms they understand ; 

® Reduciion of upset operations 
through better understanding on the 
part of operators of this technology ; 

@ Improvement in methods of train- 
ing new employes by assuring a more 
uniform explanation of the various 
phases of processing. 

A review of conditions that existed 
prior to the inception of this program 
will give a better understanding for 
this approach to operator training. 


Past methods—-At the Magnolia 
refinery, past training methods con- 
sisted largely of oral instruction in job 
procedures conducted on a man-to-man 
basis. This arrangement was satisfac- 
tory insofar as the mechanical aspects 
of unit operations were concerned, but. 
as the processes became more com- 
plex, some operators had difficulty in 
actually understanding what was hap- 
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pening within the unit. Process engi- 
neers of the Technical department, 
who work in close contact with the 
operators, recognized that training was 
being concentrated on the mechanical 
phase of operation, with a lack of con- 
sideration to the technical side. Efforts 
on the part of these engineers to ex- 
plain the technical aspect were not en- 
tirely successful. 

There was evidence that lack of 
common ground in vocabulary and ex- 
pression was a barrier to free exchange 
of ideas between operators and engi- 
neers. Technical terms and expressions 
essential to the understanding of the 
basic principles of refining were con- 
sidered by many operators as being 
too difficult to understand. They were 
right, in a sense, in that many have 
less than high school education, and 
the highly technical training of the 
engineer does not adequately prepare 
him for passing his knowledge on to 
people lacking such education. 

Investigation into ways of improv- 
ing this situation revealed that many 
operators, who were capable in their 
jobs, still had formed erroneous opin- 
ions as to what was actually happen- 
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ing in the process. This did not form a 
serious threat to normal routine opera- 
tions, which are mostly automatically 
controlled, but did point up two areas 
in operating that needed strengthen- 
ing. The first was in the recognition 
and correction of upset conditions; the 
second, in the training of new men in 
processing jobs. 

In many cases, failure to understand 
the physical and chemical forces in- 
volved in processing has led to ag- 
gravation, rather than correction, of 
conditions causing upset in unit opera- 
tion. This emphasized the need for a 
better idea of why certain things hap- 
pen in processing, rather than concen- 
tration on what to do when they occur. 

In the training of new men in proc- 
essing, the same lack of understanding 
presented a tougher obstacle. Most of 
the operators in the top jobs grew up 
with the industry and, through their 
years of experience, have developed 
the means of coping with most operat- 
ing situations. It is difficult for them 
to transmit this practical “know-how” 
to the new man in processing because 
of their limited ability to adequately 
explain what is happening within a 
unit. The new man, in turn. is some- 
what confused by a variety of explana- 
tions and theories concerning some 
phase of operation. This may actually 
retard his training in a processing job. 

These facts led to management's ap- 
pointing a committee to study weak 
points in operating job knowledge and 
to construct a program aimed at their 
correction. A survey was made in 
which the operators were asked to state 
the type of information they would 
consider most helpful in their job 
performance and in training new men 
for process jobs. Their opinions re- 
flected a desire for better understand- 
ing of the: (1) hydrocarbon structure 
of crude oil; (2) theory of distilla- 
tion; (3) transmission of heat; (4) 
transfer of fluids; (5) instrumentation 
of units; (6) over-all process scheme 
of the refinery; and (7) function of 
the various laboratories in the refinery 
operation. One comment consistently 
received was that there was no source 
of reference material that could be 
used as a means of self-improvement 
by many of the operators; that most 
literature pertaining to refinery opera- 
tions is too technical to be easily 
understood. 


Book written—the committee rec- 
ommended that a book be prepared to 
cover the subjects outlined above and 
that it serve as a textbook in a course 
of classroom instruction for operators. 

The book was written by members 
of the Technical, Engineering and 
Operating departments. The Training 
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What are the Benefits of Such a Program, 
You Ask...? 


Evaluation of a program of this nature is difficult from a dollars-and- 
cents viewpoint. However, certain facts are evident: 

@ Discussion of weaknesses in the existing training program has led to 

development of a comprehensive on-the-job training program. This 

is in the early stages of development and cannot be evaluated at this 


time. 


@ Employes in the 10-05 age bracket are receptive to new ideas and are 
interested in self-improvement if material can be provided. Process 
supervisors report that the course has stimulated the thinking of 
operating personnel. More interest is being shown in studying the 
processes and the over-all operation of the units. More employes are 
willing to accept responsibility for the next higher job, resulting in 
a marked reduction in overtime payments. 

These employes can be made cost-conscious if given facts about the 
economics of proper and improper operating procedures. This was 
evidenced by their interest and comments when comparative costs of 
operating a steam-heated reboiler with and without the trap fune- 


tioning were shown, 


The instructors for the course did an outstanding job of presenting 
their subjects and laid the ground work for better understanding of 
problems concerning the operators and the Technical and Engineer- 
ing departments. This has led to a more cooperative attitude on the 
part of the operators toward engineering and technical personnel. 

The course was effective in improving company-employe relationships. 
All groups expressed appreciation for the company’s interest’ in 
presenting the course to them and seemed genuinely interested in 


improving operations, 





Section of the Industrial Relations de- 
partment coordinated the writing and 
edited the book. It was titled “Funda- 
mentals of Refining” and contained 
approximately 200° pages with more 
than 100) illustrations. Considerable 
attention was given to writing in a 
manner that would be acceptable to 
the operators. Technical terms and ex- 
pressions were simplified as far as 
possible. and illustrations and ex- 
amples were used to relate the litera- 
ture to local operations. 

With the textbook for the course 
prepared, arrangements were made for 
instructors. These were chosen from 
the various departments. Most of them 
had assisted in the preparation of the 
book. Sixteen intructors were used in 
the program, each a specialist in a 
chosen subject. They served in this 
capacity, in addition to carrying on 
their regularly assigaed duties. They 
worked closely with the Training See- 
tion in the preparation and presenta- 
tion of the material used in the course. 

The classes were set up to accom- 
modate 15 to 20 operators at each 
session. Process supervisors also at- 
tended the classes and participated in 
the discussion. An informal approach 
was taken, with free discussion en- 
couraged between instructor and par- 
ticipant. Participants were seated at 
tables, as shown in Figure 1, for con- 
venience in using books and taking 


notes. A member of the Training See- 
tion was present at all times during 
the course to serve as moderator in the 
more controversial discussions and as- 
sist the instructor in the showing of 
slides. movies and other visual aids, 

The course was presented in ten 
sessions of three hours each, with a 
15-minute recess at the midpoint. Op- 
erators attended on company time and 
were paid premium time if scheduled 
to attend on their off days. 

The classroom approach to operator 
training is not new. Many companies 
have done this for years, with varying 
degrees of success. For the purpose of 
comparison and for the benefit. of 
those who have not tried this method 
of training, a detailed report of each 
session is presented, 


Session One 


SUBJECT: Chemistry of petroleum 
and Orientation of Units Into Over- 
All Refinery Operation. 


SUMMARY: 

The hydrocarbon structure of paraf- 
fins, olefins, naphthenes, aromatic and 
asphaltic compounds were developed 
on the blackboard and their various 
physical properties were discussed. 
This information was not presented 
solely as a lesson in chemistry, but 


See Classroom Training 
Page 258 





/ 


Y 


EXTRA MARGI ™ OF SAFET e @ e The tremendous seal- 
ing power of the Flexitallic Spiral- Wound Gasket is sometimes taken for granted 
in this age of jet propulsion and atomic energy. Yet, it is the extra margin of 
safety built into each Flexitallic Spiral-Wound Gasket that has made possible 
many of the great developments in aviation, atomic research and development, 
process industries, power plants, ships of the Navy and merchant marine... 
Each Flexitallic Gasket is engineered to meet specific conditions of thermal and 
physical shock, corrosion, vibration, weaving and unpredictable joint stresses. 
Spirally wound V-crimped plies of required metal with alternating plies of proper 
filler results in a resilient gasket having characteristics of a calibrated spring. 
Flexitallic Gaskets are at highest efficiency when bolted up cold at a predeter- 
mined load. For all pressure/temperature ranges from vacuum to 4000 Ibs., 
from extreme sub-zero to 2000° F. For all standard joint assemblies. In four 
thicknesses for special requirements: .125”, .175”, .250”, .285”. With Tefion filler 
for corrosive chemical conditions. Write us your 1:°quirements... Flexitallic 
Gasket Company, 8th & Bailey Streets, Camden 2, New Jersey. Representatives 
ifs. Consult classified telephone directory. 
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SPIRAL-WOUND GASKETS 
FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 


*Not all spiral-wound gaskets are Flexitallic. Look for the name FLEXITALLIC 
—_ = into the metal spiral of every genuine Flexitallic Gasket. Look 
for Flexitallic Blue — it's our exctusive blue-dyed Canadian asbestos filler 
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For more data on advertised products, use Readers’ Service Cards, last page. 





Who's Building . 





General aerial view of Sun Oil's new Sarnia refinery. 


Sun Starts Up Sarnia Plant 


A former Canadian Indian reservation is the 


site of Sun’s new 15,000-barrel-a-day refinery. 


John L. Cushnie 


ON A 196-ACRE site at Sarnia, On- 
tario, Canada, which about 19 months 
ayo had been a sprawling Indian reser- 
vation, Sun Oi] Company's new refinery 
is now processing 15,000 barrels a day. 

At the present a sweet crude is being 
used, but with modifications the plant 
will be suitable for sour crudes. In addi- 
tion to gasoline, kerosine and fuel oils 
produced, quantities of by-product un- 
saturated hydrocarbons are sent to the 
adjacent Polymer Corporation tor the 
manufacture of synthetic rubber. 

tordering on the St. Clair River, the 
refinery has excellent transportation fa- 
cilities—railroad, highway and the Great 
Lakes waterway—readily available 


Processing Units. ‘he major sections of 


the process area, or combination unit, 
are the crude unit, atmospheric flash unit, 
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Houdriflow catalytic cracking unit, syn- 
thetic crude umit, gas plant, Houdry 
catalytic reformer umt and B-B rerun 
unit. Sun did the process cesizn for the 
entire refinery except for the catalytic 
section of the two Houdry units; work 
on these units was done by Houdry 
Process Corporation. Catalytic Construc- 
tion Company, through its Canadian 
subsidiary, Catalytic Construction of 
Canada, Ltd., was the engineering and 
construction contractor for the project 


Utilities. Process requirements for the 
utilities and general services were devel- 
oped by Sun Oil Company while the de 
sin and construction were done by 
Catalytic Construction. These con 
sist of a river water pumphouse with 
cooling water and fire protection water 
pumps, electric substation, steam gen- 





Meet the Author 


John L. Cushnie is project en- 
vineer with Catalytic Construction 
Company. It was he, along with 
Project Manayer Thomas G. Rey- 
nolds, who was responsible for the 
project engimeering of Sun’s Sar 
mai refinery, He holds B.S. and 
M.S. degrees in chemical engineer- 
ing from Massachusetts Institute 
of ‘Technology and has 14 years 
ob engimecrme experience in the 
chemical, petrochemical and pe- 
troleum fields, involving process 
design, pilot plant operation and 
project enpinecring 











erators with water treating facilities, dis- 
tribution systems for plant air, instru- 
ment air, cooling water, fire protection 
water, fuel oil, fuel was, steam and flue 
gas, a waste disposal system, conven- 
tional storage tanks and high pressure 
underground storage wells. 


Air Pollution Control. ‘Jo minimize air 
pollution, an elaborate relief and blow- 
down system has been installed. All 
gases relieved from the various pieces 
of operating equipment are collected in 


See SUN AT SARNIA, Page 231 





More Construction Items 
Page 231 
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Figure 1. Vapor-capacity curves. 


A quick method for . . . 





Sizing Refinery Distillation Equipment 


Rapid sizing of proposed new distillation equipment is a must for designers. 


This procedure will give accurate results in the minimum time. 


G. T. Atkins and G. W. Wilson, 
Humble Oil & Refining Company, 
Baytown, Texas 


QUICK PRELIMINARY estimates on refinery distilla- 


tion services can be made by relying on over-all compari- 
sons with existing installations, The procedure for estimat- 
ing tower sizes, heat requirements and heat exchange 
surface is by the use of correlations which show fractiona- 
tion-equipment size and capacity for various services 
plotted as a function of the operating pressure. 


Operating Pressure The operating pressure has a 
great deal to do with tower capacity; ie., the higher 
capacities are realized at the upper levels of pressure. 
But there is an optimum pressure which should not be 
exceeded. One reason is that more heat is required to 
vaporize the feed stock, and higher temperatures must be 
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maintained in the stripping section of the tower. For any 
particular service, the temperature and pressure are usu- 
ally fairly well determined by the composition of the dis- 
tillate and the temperature of the condensing medium. 
Hence, it is to be expected that the composition of the 
overhead fractions will have a controlling influence on 
both operating pressure and capacity. It is usually eco- 
nomical to select the lowest operating pressure which 
will still permit satisfactory condensation of the distillate 
and the reflux at normal cooling-water temperatures. 


Normal Vapor Capacity—-In order to show the normal 
vapor capacity as a function of operating pressure, a 
sequence of cases was assumed in which vapor rates and 
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tower sizes were found for various pairs of light hydro- 
carbons. In each case it was assumed that the vapor rate 
in the stripping section of the tower, near the reboiler. 
was 10.000 barrels per day. A tower size was then found 
which was sufficient for handling vapor and liquid at this 
point, with allowance for overcapacity (approximately 
20 percent) in accordance with usual design practice. The 
principal results are listed in Table 1, which shows the 
definite trend toward higher normal vapor rates when 
operation is at the higher pressures. 

As a further point in defining the normal vapor capac- 
ity and its relation to the ultimate capacity, it should be 
noted that. for a good bubble-tray design, the pressure 
drop at the normal vapor capacity would be approximately 
6 inches of hot liquid per tray. This compares with about 
10 inches per tray at ultimate capacity. 

In order to extend the comparison to the low-pressure 
region, a design was calculated for the vacuum distillation 
of a heavy reduced crude at a vapor rate of 10,000 bar- 
rels per day of cracking stock of approximately 500 mole 
wt. with 5000 pounds per hour of steam and at flash-zone 
conditions of 740 F. and 1.5 psia (35-inch absolute pres- 
sure). The corresponding partial pressure of the oil vapor 
was 50 mm of mercury. The required tower diameter was 
found to be 15.2 feet, and the vapor capacity 55 barrels 
per day per square foot of tower cross-section. This case 
permits the completion of the correlation of normal vapor 
capacity as a function of pressure. 


Vapor Rate at the Flash Zone —When a feed stock 
is flashed. the vapors which are released are accompanied 
by entrained liquid. The amount of entrainment which 
eventually becomes associated with the distillate depends 
upon such things as vapor velocity, reflux ratio, and the 
number of trays. In vacuum distillation. where the vapor 
velocities are high, there is a natural tendency for en- 
trainment to be severe. This is further aggravated when 
there is insufficient reflux to maintain a tight seal on the 
trays just above the feed; but, if the distillation is at at- 
mospheric pressure instead of under a vacuum, the super- 
ficial velocities are lower, so that even without reflux (or 
cleanup trays) the entrainment is not so severe. And for 


TABLE 1 
Normal Vapor Capacity vs. Absolute Pressure 


lower Operating Pressure Vapor Rate 
Inside Diameter (Pounds Per Square (Barrels Per Day 
HYDROCARBONS Feet Inch. Absolute) Per Square Foot) 





20 245 
20 241 
40 304 
4) 2s 
5 445 
120 440 
315 510 
$20 S74 


nilexane  Jeoheptane 
Jaohexane nHexane 
nPentane laohexane 
feopentane nPentane 
nButane  /aopentane 
feotutane — n Butane 
Propane-- /ecbutane 
Propylene Propane 
Cracking stock (500 mole at 
residuum 


eo 
1S ee me rs 


. 


5S 


* Partial pressure of oo) vapor, 50 mm of mereury 


TABLE 2 
Flash-Zone Vapor Rate vs. Absolute Pressure 


Flash-Zone 
Vapor Rate 
(Barrels Per 
Correction Day Per 
Factor Square Foot 


Norma! Vapor 
Capacity 
Barrels Per 
Day Per 

Square Foot 


Operating 
Pressure 
Pounds Per 
Square Inch 
SERVICE Absolute 
Vacuum Distillation: 
Flashing Residuum 
Atmospheric Distillation: 
Flash zone pipe still 
Pressure Distillation: 
Naphtha stabilization 5 445 
Splitting hydrocarbons $15 500 
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* Partial pressure of oul vapor, 50 mm of mercury 
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Figure 2, Naphtha-fractionating unit. 


the pressure distillation of light hydrocarbons there is 
usually no need to be concerned with entrainment because 
of effective cleanup on the trays above. 

These considerations as to entrainment lead to a scale 
of correction factors for derating vapor capacity at the 
flash zone (or feed tray) to the extent necessary to mini- 
mize entrainment to the trays immediately above the feed. 
The correction factor itself is also a function of operat- 
ing pressure, as shown in Table 2. This results in a scale 
of vapor rates at the flash zone dependent factorwise upon 
the normal vapor capacity previously found as a function 
of pressure. 

The entrainment limitation at the flash zone is common 
to all vacuum distillations for the recovery of lubricating- 
oil distillates or heavy catalytic cracking feed stocks, al- 
though there are differences from one case to another 
depending upon the acceptable degree of cleanliness of 
the overhead fraction and, likewise, upon the effectiveness 
of entrainment elimination. Unless adequate entrainment 
elimination is obtained, vacuum distillates tend to be 
dirty and tower capacity low; but with a suitable mist 
eliminator, the distillates are cleaner even at much higher 
rates.' A summary of typical results with demisters is 
given in Table 3. In this table the vapor rate is shown as 
a function of the partial pressure of the oil vapor (which 
Was as an approximation taken equal to the total pressure 
at the flash zone). In each case the quality of the distil- 
late was controlled by the presence or absence of adequate 
demisters. 

Although the wire-mesh demisters are very effective for 


TABLE 3 
Entrainment Limitation of Vacuum Pipe Stills 
(With* and Without Demisters) 


VAPOR RATE 


| Barrels 
Barrels Per Day Per 


(Millimeters| (Barrels 
Per Day | Square Foot 


Diameter | 
| of Mercury) | Per Day) 


AUTHORS (Feet) 


| 

Inside Pressure Feed | 
| 

| 





J. S. Corley ’ wh K 2,7 | 2,126 37 
s 5° ’ 4,200 4,322 5 
HS. Fourer 210 rt ' 13,500 40 
2H! 1s,000 | §2° 
DH. Stormont r } 14,000 57 
14,000 | 57° 
J. W. Russell 10,150 32 
y 15,0000 | 10,150 42° 
JW. Fisher and | 
LR. Bunger } 4,410 3,185 
j 6,050 ; 4,305 
15,000 13.000 
27,000 «| 19,500 
G HW. Gaumer 7 15,000 
: 20,000 
17,%° 4,200 
17,000 | 4,200 
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taking out entrainment, the eventual coking up of these 
pads, and the necessity of removing and replacing them, 
is also a factor to be considered. The premium associated 
with increased yields of clean distillate can ordinacily be 
expected to outweigh by far the recurrent cost of replace- 
ment of the mesh pads. Devices other than wire mesh, if 
capable of cleaning up the distillate, would also give a 
quick payout, However, a number of devices have been 
tried in the past without too much success. The closest 
contender in this field is the bubble-cap tray-— provided, 
however, that special conditions are met to make the bub- 
ble tray operable. Some of these conditions are as follows: 


(1) Sufficient reflux must be provided to dilute and wash 
back the entrainment from below 

(2) ‘Two trays give a better cleanup than one 

(3) Lightweimht alloy should be used for resistance to 
corrosion and coking, Trays should be tight to leakage, and 
level between weirs 

(4) Splash baffles should be provided ahead of the outlet 
weirs, or else the downeomers should be of a size not larges 
than approximately 0.2 percent of the tower cross-section (so 
tlt the small amount of reflux will not be blown off the 
tray into the downcomer), 

(5) Vapor from the transfer line should enter tangentially, 
or downward, with sufficient control over the distribution so 
that liquid (asphalt) gets headed down instead of up 

(6) Spacing between trays should be from 30 to 60 inches 


Tests conducted on two similar vacuum flash towers at 
the Baytown refinery (of Humble Oil & Refining Com- 
pany) with mesh pads in one and bubble trays in the 
other showed once again that clean mesh pads give satis- 
factory results. However, these tests also showed that 
coked pads are of little, if any, benefit; and, similarly, 
that sound bubble trays, adequately refluxed, can make a 
first-quality distillate, but that leaky or dry trays have no 
effectiveness. The results are summarized in Table 4. If 
Table 4 is compared with Table 3, it can be seen that the 
vapor capacity and distillate quality realized are just about 
average. The point of interest is that satisfactory cleanup 
of the vapors can be obtained with suitable trays of 
bubble caps. 


Ultimate Vapor Capacity —In selecting tower sizes, 
or in predicting the capacity of a tower for a new service, 
it is highly desirable that this be done in the light of 
experience with actual operations involving similar towers. 
And even then, although the tower may be of the correct 
over-all size, there is still the possibility that the tray lay- 
out may be inefficient for the proposed service. For exam- 
ple, it is not unusual to find that some of the older towers 
have downeomers which are inadequate in liquid-handling 
capacity; thereby overall performance is limited. Often 
it is possible to justify reworking these towers internally 
su as to obtain a more efficient utilization of the cross- 
section. In- this event also, the design (including tray de- 
tails) should be in close parallel to that of towers previ- 
ously used in more or less similar service. Considerable 
importance is to be attached to having approximately the 
right percentage of the tray area open for passage of 
vapor (through the risers), and also to having approxi- 
mately the right percentage assigned to liquid handling 
(in downcomers), These points are emphasized by way of 
caution, insofar as they apply to the design of a new 
tower, or to the rerating of an existing installation; but. 
for the simpler purpose of making preliminary estimates 
of overall tower sizes, the details can be ignored. 

Even in a large refinery there are often only a few 
towers which can be considered satisfactory illustrations 
of ultimate capacity. Even when a unit is pushed hard, 
equipment other than the tower internals may limit vapor 
capacity. It is not uncommon to find towers limited by 
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reboiler or condenser surface or by pressure drop in the 
reboiler piping. Table 5 shows a few selected illustrations 
of ultimate vapor capacity from the Baytown refinery. 
Even though the group is hand-picked, some of these 
towers still do not come up to topnitch performance—in 
a few cases because of excessive liquid loading, and in a 
few others because of inefficiencies in tray details; but, in 
a general way, they help to define a curve of ultimate 
vapor capacity as a function of tower pressure. 


Vapor-Capacity Curves—The three curves of “ulti- 
mate vapor capacity,” “normal vapor capacity,” and 
“flash-zone vapor rate” are shown in Figure 1, together 
with points plotted from Tables 1-5. These relations, taken 
altogether, seem to constitute a fairly satisfactory standard 
for vapor rates in refinery bubble towers. 

In the vacuum-distillation region the points above the 
curve for “flash-zone vapor rate” represent operations in 
which the level of entrainment tended to be objectionable ; 
but, once the entrainment had been brought under control 
by suitable devices, a substantially greater capacity was 
realized, as typified by the curve of “normal vapor capac- 
ity.” And there was even a scattering of data points beyond 
this “normal vapor capacity,” thus illustrating “ultimate 
vapor capacity” as realized in some of the towers. 

Experience with the atmospheric stage of crude distilla- 


TABLE 4 


Entrainment Limitation in a Vacuum Tower of 25.0 Ft. inside 
Diameter 
(Wire-Mesh Pad vs. Bubble-Cap Trays) 


NET DISTILLATE 
Partial = 
Pressure Feed Barrels 
(Millimeters (Barrels Barrels | Per Day Per 
of Mercury Per Day) Per Day Square Foot 
One Tray Plus 4-In. | | 
Mesh Pad: | 
End of run, pad | 
coked : 5NH5 16,700 
Pad new and clean 3H, 22,300 
Pad new amd clean ; i, 20.700 
Pad new and clear , 24,2 16,600 
Pad new and clea ‘ 20,05 14,050 
Two Trays of Bubble | 
aos: 
With no reflux § 38,42° i 39661 
With no reflux $355: | 25,580 
With no reflux ) q 25, 21,558 
With no reflux 3 | “ | 16,650 
With 420 bbl. per 
day of reflux 3! A 16,470 
With 970 bbl. per 
day of reflux q | 3! | 7,071 15,000 


ENTRAINMENT- | 
ELIMINATION Entrainment 
DEVICE AT (Barrels 
FLASH ZONE Per Day) 





Ultimate Vapor Capacity vs. Tower Pressure 


| 
| | | 
Partial Feed Rate \Vapor Rate Vapor Rate 
Pressure, | (Barrels | (Barrels | (Per Day 
Psia | Per Day) | Per Day) | Per Sq. Ft.) 


| Tower 
| Location Inside 
of Trays | Diameter 


| Limiting | (Feet) 


| 
| 


SERVICE 





Creulatig 
reflux 5.5 { 46,500 41,000 
Circulating 
reflun § 46,000 44,000 
Catalytic unit Circulating 
fractionator | reflux * } 76,500 53,000 
Circulating 
reflux 165 2 59,000 67,300 
| i 


Crude unit 


Catalytic gasoline | j 

rerun Above feed 60 4 14,000 8,030 
Naphtha rerun | Below feed os ‘ &,700 20,000 
Naphtha rerun Above feed a6 2 16,000 17,000 
Naphtha rerun Above feed 120 | 2 14,700 33,000 
Naphtha fraction- 

ator... | Above feed 70 3 5,300 12,100 
Hexane spliter Above feed 20 = | 3! 14,600 41,500 
Depentamzer Heat input 12.0 20, 41,000 
Devsopentanizer Heat input 20 | s s 46,500 
Devsopentanizer Below feed 95 5 25,500 
Alkylate debutanizer| Heat input wo | 4 §,2! 39,200 
Polymer debutanizer) Heat input 50 2s 6 11,300 
Butane splitter Below feed 5 | 7 4 33,000 
Hutane splitter Below feed 10.0 ¥ 44,500 
Butane splitter Below feed 10.5 q . 51,600 
Depropanizer | Below feed! 90 | 34 | 33,000 
Depropanizer Below feed! 40 15,000 | 28,000 
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tion units shows a flash-zone vapor rate of about 200 to 
235 barrels per day per square foot of tower cross-section 
at flash-zone conditions averaging about 30 psia partial 
pressure of the oil vapor. These rates at the flash zone result 
in still higher vapor rates in the refluxing zone higher up 
in the tower; thus the pressure drop across the trays be- 
comes high, and certain sections reach an ultimate vapor- 
capacity limitation. Hence, the indicated flash-zone vapor 
rates are considered the practical upper limit for opera- 
tions in this category. 

The main fractionating tower of a catalytic cracking 
unit represents a somewhat comparable case, in that there 
is a good deal of superheat to be removed, and, hence, 
high flash-zone vapor rates result in an ultimate vapor- 
capacity limitation in the upper part of the tower. In a 
new unit the main fractionator would probably be sized 
to accommodate 150 to 200 barrels per day of total feed 
per square foot of flash zone, at a total operating pressure 
of about 25 to 30 psia. However, in an existing unit 
pushed hard for capacity, about 250 barrels per day at an 
operating pressure of 35 psia might be more typical of 
results to be expected. 

It is seen that the three aforementioned curves in Figure 
1 are in agreement with actual tower performance; and, 
in reverse, can be used to arrive at quick estimates of 
tower sizes based on vapor rates in the towers. 


Stream Strippers and Absorbers—Vapor limitation 
in strippers and absorbers is found as follows: When side 
cuts and bottoms are stripped with steam at the usual 
rates, it is possible to vaporize about 0.25 barrel of oil 
for each barrel of stripped product. This corresponds to 
a temperature drop of about 40 F. for the oil which leaves 
the stripper. The temperature drop alone would reduce 
the vapor pressure to approximately 50 percent of that at 
the inlet; but, in addition, the removal of volatile fractions 
by the steam would reduce further the tendency to vapori- 
zation. Thus, for the purpose in view, the normal vapor 
rate can be considered fixed in proportion to the feed to 
the stripper, which can then be sized to accommodate both 
vapor and liquid. First, an area can be calculated for han- 
dling the vapor such as would be used for flash-zone con- 
ditions. Then, to this, an additional area can be added to 
take care of the proportionately larger downcomers usually 
used in strippers. The procedure is illustrated in Table 6. 


TABLE 6 
Strippers and Absorbers 


Stripper feed or absorber rich oil, 10,000 barrels per day. Stripper product 
or absorber lean oil, 8000 barrels per day. Vapor rate, 2000 barrels per day. 


| | 
Feed Rate 
(Rich Oil) 
: AREAS REQUIRED (Barrels Per 
Operating | = _ i - 
or 


Pressure, | For 
SERVICE Psia Vapor | Liquid | Total | 





Vacuum Distillation: | | | 
Residuum and side cuts . | 0.7 6.0 66.7 | 

A heric Distill ‘ } | 

| 





Bottoms and side ¢ wis 25 | G2 6.0 | 15.2 660 


Absorbers: 
Low pressure 115 | §0 60 11.0 G10 
High pressure 315 41 | 6.0 10.1 990 
Field natural gas 2,500 | 40 60 | 100 1,000 
' 


* Partial pressure, 50 mm of mercury. 


TABLE 7 
Classification by Degree of Rectification 
Typical Number of Trays 
Ratio of Vapor Rate to Feed Rate 

1. Stripping Still: 10 to 20 trays. Vapor=20 percent of feed. 
2. Primary Fractionator: 20 to 40 trays. Vapor = feed 
3. Secondary Fractionator: 40 to 50 trays. Feed = 50 per- 

cent of vapor. 
. Splitter: 50 to 70 trays. Feed = 25 percent of vapor. 
. Superfractionator: 70 to 100 trays. Feed = 10 percent 

of vapor. 
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In absorbers, from the point of view of capacity, the 
situation is somewhat similar to that which has already 
heen described for strippers. Size is based on the quantity 
of rich oil. Once this has been estimated. an approxima- 
tion can be made of the size absorber required, The gen- 
eral size expectation for new design is approximately in 
accordance with the upper curve in Figure 1. 


Fractionation—With a fixed tower size and fixed 
capacity for handling vapor and liquid, the normal feed 
rate will depend upon how much of the capacity is used 
up by fractionation for making the desired separations. 
If there is only a little refluxing, the feed capacity will be 
high; but, if sharp separations are to be made, most of 
the tower capacity will be used up by refluxing and re- 
boiling. and the allowable feed rate will be correspondingly 
reduced. As a rough guide to judging the feed capacity of 
a unit, five types of service are defined in Table 7; these 
types progress in degree of rectification so as to form a 
scale of comparison by which other operations may be 
classified. Table 7 serves not only to generalize a consider- 
able amount of refinery experience, but also to permit esti- 
mates of sizes and capacities for similar operations. 

The classification in Table 7 will now be discussed fur- 
ther for the purpose of amplifying the meaning of the 
terminology used. 

A stripping still would be suitable for such operations 
as “flashing” part of the light naphtha from whe oil, or 
recovering absorption naphtha from rich oil. The vapor 
rate would be only a fraction of the total feed rate, and 
capacity would be typically represented by the upper 
curve in Figure 1. About 10 or 20 trays might be used, 
with reflux returned to the top tray. The rectifying section 
would normally be of a smaller diameter than the strip- 
ping section. “he fractionation would be poor, with wide 
overlapping of components. If sharper separation were 
desired, the tower should be chosen of uniform diameter 
from top to bottom; the feed should be brought in partly 
flashed; and the reflux rate should be increased up to the 
capacity of the rectifying section. But, even so, some over- 
lapping of fractions would still be found. 

A primary fractionator would have sufficient heat-input 
capacity to vaporize the feed, or to do a proportionate 
amount of refluxing and reboiling. As a definition, let the 
controlling vapor rate be considered equal to the feed rate. 
Stabilizers fall in this class, the controlling vapor rate 
being found just above the reboiler. A second example 
would be a rerun tower which takes half the feed overhead 


‘ . Bs — 
at an internal reflux ratio DD of 1:1. Still another example 


would be an evaporator or a fractionating tower with the 
feed completely vaporized, and with overhead distillate 
or side cuts being taken. 

A secondary fractionator would be used for a still better 
degree of fractionation, but at a relatively lower feed 
rate, A typical feed stock would be the distillate or bot- 
toms from a primary fractionator, and a typical product 
would be a single hydrocarbon Jraction, viz.: Cy, C,, or C;, 
including the isomers. Alternatively, just the isomer might 
be taken overhead if it were the lightest component of a 
wide naphtha mixture, say stabilizer bottoms. The feed 
rate would be about 50 percent of the vapor rate, and 
tower ultilization above and below the feed tray should 
be balanced by adjustment of the preheat temperature. A 
curve to represent the capacity is shown in Figure 1. 

A splitter has a still lower feed rate, viz., here taken 
equal to 25 percent of the vapor rate. The fractionation is 
correspondingly better, being sufficient for the usual sepa- 
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rations between isobutane and normal butane. 

A superfractionator is required to make those separa- 
tions which are still more difficult, at a feed rate of only 
about 10 percent of the vapor rate. This permits fractiona- 
tion in the range of hexane and heptane, or a fair separa- 
tion between adjacent olefins and paraffins. If the separa- 
tion is too difficult, extractive distillation is sometimes an 
alternative; but, even then, with respect to size, the tower 
used would be about the same as a superfractionator. This 
completes the scale of rectification outlined in Table 7. 

It is, of course, well-known that reflux ratio and num- 
ber of trays are to some degree interchangeable for effect- 
ing a given separation. Furthermore, if the key compo- 
nents are diluted in the feed with lighter and heavier com- 
ponents, the required reflux depends somewhat on the 
degree of the dilution; and, finally, the permissible de- 
gree of overlap of the key components in distillate and 
bottoms is a factor in determining both reflux ratio and 
number of trays required. Bearing these facts in mind, it 
should be possible to rely to a reasonable degree on the 
curves which have already been described for the various 
degrees of fractionation, recognizing them for what they 
are, viz., a rough classification only, and not a precise 
specification. There is still need for judgment and experi- 
ence in the use of the curves and in assembling data of 
the type which is of more use in individual circumstances. 
An example showing the application of the curves is in- 
cluded as Appendix “A.” 


Relative Volatility. For the wider-boiling mixtures, 
and for the more usual refinery distillation, there should 
not be any particular difficulty in selecting a representa- 
tive curve from Figure | for making the rough estimate of 
tower size. However, for the narrower-boiling mixtures, it 
is to be anticipated that there would be some doubt in 
trying to decide as between one curve and the next. It is a 
question of how much reflux is needed for the separation 
of the key components, and this is ultimately determined 
by the relative volatility of the fractions to 4 separated. 
To obtain a relative volatility, one must go to a handbook ; 
in some cases a review of the literature should be under- 
taken, with perhaps ultimately a laboratory research 
project indicated, However, if the not unreasonable as- 


, . . eas K 
sumption is made that a relative volatility ie can be ob- 
' 


' 
tained which is representative for the mixture to be sepa- 
rated, then one proceeds as follows: 
The minimum ratio of reflux to feed which will effec- 
tively separate the key components is simply equal to 
Ku, where the K values are at feed plate tempera- 


Ki — Ku 
tures and pressures, and are representative for the distil- 


late and bottoms components under tower conditions. An 
excess of reflux should be provided in order that the sep- 
aration can be made without the requirement of an exces- 
sive number of trays and about the smailest excess which 
will still permit making a satisfactory separation is 15 
percent. Not only must the reflux be vaporized, but the 
distillate as well; thus, if the two are added together, the 
following expression for the vapor rate in the same units 
(barrels per day) as for distillate and feed are obtained: 
V=D+L=D+115 Re 
Ky = Ku 
For example, if 1000 barrels per day of isobutane is to 
be separated from 1000 barrels per day of normal butane, 
the normal vapor capacity should be: 


0.85 
V = 1000 + (1.15) (2000)(5; Sas) 8500 barrels per day 


If the capacity for vapor (at 115 psia) is 440 barrels per 
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day per square foot of tower cross-section, then the ca- 
pacity for feed would be: 
7 


2000 . 
440.251) 104 barrels per day per square foot, 
which is in line with the capacity as read for splitters from 
the curve in Figure |. In an existing refinery the charge 
rate might be still further increased, provided the sacrifice 
in separation were compensated for by some other con- 
sideration which arises from the economic setup for the 
operation. Thus the three butane splitters included in 
Table 5 were operated at thruputs averaging about 25 per- 
cent higher than the corresponding cutve in Figure 1. 
They ran not only at ultimate capacity, but also at a re- 
duced degree of fractionation. 

The foregoing example shows how supplementary tech- 
nical calculations can be used along with the curves to 
get a maximum benefit in speed and accuracy, and it also 
shows that frequently there are considerable differences 
between the capacity ratings which would be used in new 
design and the eventual utilization of distillation equip- 
ment. 

The number of trays which should be used for various 
fractionating services. as well as the reflux, can be esti- 
mated from the relative volatility of the fractions to be 
separated. Let it be assumed that the ratio of actual trays 
to the Fenske theoretical minimum is 2.5 (which allows 
75 percent excess trays at 70 percent over-all efficiency. 
or 50 percent excess at 60 percent) : 

on (X».)(X=") 
i sas Xwi J. 
a Ky 
Ku 

For the butanes splitter, the number of trays which 
should be used for 95 percent purity of distillate and bot- 
toms would be: 

95 05 
25m(“;-)(-5-) 
actual trays aT 
log 


Actual trays 


u 
low 


(2.5) (2.56) ‘ 
0.116 35 
O85 

Net Heat Input—The total heat required to bring the 
feed up to tower temperature and then to vaporize the dis- 
tillate and reflux can be obtained in part by heat exchange 
with excess vapor at the top, or with liquid side cuts and 
bottoms, but this heat must also be supplied in part by 
a heating medium. This latter part is here called the net 
heat input. The net heat input for processing light hydro- 
carbons is commonly by means of steam, but in the case 
of gasoline and heavier fractions heat is more usually 
supplied by means of fuel oil or fuel gas in a fired heater. 

Wide-boiling mixtures take a higher proportion of sens- 
ible heat; whereas the opposite is true for narrow-boiling 
mixtures, which take heat of vaporation instead. With 
wide-boiling mixtures heat is supplied ahead of the tower 
when a high yield of distillate fractions is to be taken, 
or oven if there is to be only a low yield of distillate and 
with steam stripping of the bottoms. As an alternate choice 
in new design, the feed to a stabilizer can be brought in 
cold with all the heat then supplied by the reboiler. This 
results in the condenser duty’s being reduced, but re- 
quires that the diameter of the stripping section be in- 
creased. However, the point to observe is that, even in 
this latter case, a large proportion of the vapor would be 
condensed below the feed when the liquid from the feed 
tray is heated up on its way to the reboiler. Therefore, 
in this case, as in the previous ones, there is a certain pro- 
portion of the net heat input to wide-boiling mixtures 
which can be classified as a sensible-heat requirement. For 
this reason, the net heat input to a distillation process is 
not necessarily proportional to the vapor requirements un- 
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less a narrow-boiling feed stock is being charged. 

The net heat input required for various fractionation 
services works out as shown in Table 8. 

The following illustrations show the use of this table: 

(1) For splitting 2000 barrels per day of a mixture of 
isobutane and normal butane, the net heat input would be: 

(2000) (5000) 10,000,000 Btu per hour 

About 10,000 pounds per hour of low-pressure steam would 
be used in the reboiler. ‘The condenser would need about 
800 gpm of cooling water—in at 8&5 F. and out at 110 F. 

(2) For distilling 50,000 barrels per day of crude oil, a net 
heat input of 140 million Btu per hour would be required for 
the fired heaters. For an atmospheric unit, about 10,000 
pounds per hour of open steam would also be used; and, for 
a vacuum stage, an additional 25,000 pounds per hour for 
stripping and for the jets. At the usual furnace efficiencies, 
fuel consumption would be 210 million Btu per hour HHV 


Heat-Transfer Surface -The net heat input having 
been calculated, it become possible to estimate the heat- 
transfer surface required. The necessary relation has been 
found by comparing heat inputs and actual surface used 
for a number of refinery installations; see Table 9. 

Exchanger surface used for crude pipe stills is espe- 
cially high because of the large temperature range. and 
for the same reason stripping stills use a great deal of 
surface. But, in contrast. light-ends towers seldom have 
exchangers for heat recovery. The factors listed in the first 
column of Table 9 bear out these observations. The areas 
for fired heaters and steam reboilers shown in the second 
column of Table 9 represent normal practice for new de- 
sign. The third column, viz., condensers and coolers, shows 
the greatest variation between the different services. The 
two highest surface-area requiremnts, viz., for stripping 
stills and for depropanizers, are explainable because of the 
presence in the overhead stream of light hydrocarbons and 
non-condensable gases, a combination which makes it ad- 
vantageous to use a large condenser surface so as to im- 
prove the recovery of condensate. In contrast, naphtha 
fractionators use less area for condensing and cooling be- 
cause light ends are not present, and fairly high heat- 
transfer coefficients can be obtained. 

The figures listed in Table 9 represent what would nor- 
mally be anticipated in new design. For existing units, 
the heat-transfer surfaces should be adequate for about 
20 percent more thruput and heat duty than is the case 
when estimates are made for new units. Two simple ex- 
amples show the use of this table: 


(1) For a butanes splitter which charges 2000 barrels pet 
day, and with a net heat mput of 10,000,000 Btu per hour, to 


TABLE 8 
Net Heat-input Requirements 


Btu per Hour 
Per Barrel Per 
Day of Feed 





sO) 
1,600 
2,400 
2.500 
5,000 
10,000 


Stripping stil 

Primary fractionator 
Secondary fractionator 
Crude pipe still 
Splitter 
Superfractuonator 


TABLE 9 
Heat-Transfer Surface Requirements 
Per Barrel Per 


Day of Normal | 
Feed Rate 


Per Million Btu. of 
Net Heat Input 
Fired Heaters, | 
Exchangers for Steam Preheaters, Condersers and 
teed and Reboilers | Coolers 
Square Feet) (Square Feet) | (Square Feet) 








Strippling still O35 
Crude pipe still 

2-stage atmospheric 

3-stage atinuspheric and vacuum 
Depropanizer 
Butane splitter 
Naphtha fractionator 
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find the necessary heat-transfer surtace: 


Exchanger None 
Reboiler (10) (100) == 1000 sq. tt 
Condensers and coolers — (10) (250) = 2500 sq. ft. 
(2) For a 50,000-barrel-per-day 3-staze crude pipe still, 

with a net heat input of 140 million Btu per hour: 
exchangers (50,000) (0.48) == 24,000 sq. tt. 
Fired heaters (140) (135) 18,900 sq. tt. 
Condensers and coolers (140) (300) 42,000 sq it 


APPENDIX “A” 

Md . . . . . . J eae.? 
Evaluation of Existing Fractionation Facilities 
Often it is desirable to make a quick estimate as to the 
suitability of existing fractionation units for use in some 
particular service. As an example, consider an actual case 
in which aviation-gasoline fractions were recovered from 

a stream with the following composition: 
Barrels Per Day 
2,700 
3,200 
3.800) 
2400 
7,200 
ooo 


Jsopentane 
nentane 
Tvohexane 
ntlexane 
Jsvheptane 
nHeptane 
20,000 
Available fractionation facilities consisted of four 50- 
plate 12-foot-diameter towers equipped with fired heater- 
type reboilers, and one 15-plate 9-foot-diameter tower 
equipped with a steam reboiler. The process flow which 
was employed is shown in Figure 2. In the absence of 
contradictory test data, assume that the tower in question 
can attain the rates indicated in Figure 1. 


Basis for Calculations Figure 1, which plots tower 
capacity against operating pressure (psia). is the basis for 
estimating the load which a particular tower can handle. 
It will be recalled that the curves for primary fraction- 
ators, and for secondary fractionators. are based on nomi- 
nal vapor-carrying capacities which correspond with the 
conventional design basis. In actual practice it has been 
found that most fractionation towers have some reserve 
capacity, and it is not uncommon to attain an ultimate 
vapor rate 20 pereent above design rate. Therefore, when 
existing facilities are considered, it is desirable to have test 
data at spilling rates, or very close to spilling rates, and 
these will give an indication as to the ultimate vapor- 
carrying capacity. This actual point should be plotted, 
as indicated in Figure 1, and should be used as a basis 
for extrapolation with the use of the general shape of the 
ultimate vapor-rate curve. 


Procedure for Calculating Tower Diameters — In 
the case of the 5-tower unit shown in Figure 2, operating 
pressures ranged from 30 to 50 psia; therefore, readings 
of tower capacity (barrels per day of feed per square 
foot of tower cross-section) are made from Figure | at 
pressures of 30, 40, and 50 psia. These capacities are as 
indicated in the following tabulation: 


BARRELS PER DAY 
PER SQUARE FOOT AT 


30 Psi, | 40 Psia. | SO Pris. 
Primary fractionator 236 | 270 | 205 
Secondary fractionator 11s | 135 | 148 
Splitter 5” | ie 74 
Superfractionator 24 27 w» 


TYPE OF SERVICE 





Now consider tower No. 1 in Figure 2, which separates 
normal pentane-and-lighter from isohexane-and- heavier. 
The separation of normal pentane from isohexane is 
equivalent to a “secondary fractionator,” whereas the sep- 
aration of isopentane from the normal hexane-and-heavier 
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is roughly equivalent to a “primary fractionator.” Tower 
cross-sectional area would first be estimated for the proc- 
essing of 7100 barrels per day of normal pentane plus 
isohexane at a pressure of 30 psia: 
7,100 bbl. per day 
“TI8 bbl. per day per sq. ft. 0.2 sq. ft. 
To this would be added the cross-sectional area re- 
quired for the remainder of the feed as a “primary frac- 
tionator.” At a pressure of 30 psia: 
€ 
ee = 54.6 sq. ft. 
This gives a total of 114.8 square feet, which is equiv- 
alent to a 12.1-foot-diameter tower operating at nominal 
vapor capacity. In actual practice this load might be han- 
dled by an 11.0-foot tower. 

Now consider the second tower, which operates as a 
pentane “splitter” and processes some 6500 barrels per 
day of overhead from tower No. |. The cross-sectional 
area, at a pressure of 30 psia, is calculated as follows: 

6,500 
5 

Inasmuch as this is the equivalent of an 11.9-foot- 
diameter tower at nominal capacity, it appears that opera- 
tion of the pentane splitter at a pressure of 30 psia would 
permit handling the desired quantity of feed. Next, it is de- 
sirable to estimate tower diameters for all five services at 
the three pressure levels. The estimates are tabulated in 


110.2 sq. ft 


TABLE 10 


Required Tower Cross- 
| Sectional: 


Barrels = 
Per Day | 30 Paia. | 40 Poia. | 50 Pais. 





Tewer No. 1 ( Depentaniser) 
Primary factionation Jeopentane 

| nHexane 

| Jeoheptane 
nHeptane 


Secondary fractionation | nPentane 
| Jeohexane 


2 52.5 


Total Crom-section 148) 1003 

Tower diameter (2.1) | Gnd) 

Tower Ne, 2 (Pentane Splitter) | 

Nplitter Jeopentane 
aPentane 


Total crons-section 
Tower diameter 
Tewer Neo. 3 (Dehexaniser) 
Primary fractionation leoherane 


aHleptane 


allexane 
Jeoheptane 


Secondary fractionation 


Total crom-section 
Tower diameter 
Tewer Ne 4 (Hexane Splitter) 
Splitter Jeohexane 


allexane 





Total cross-section 
Tower diameter 
Tewer Ne 5 (Heptane Splitter) 
Splitter Taoheptane 
nlleptane 


Total crome-section 322) 164, 1055 
Tower diameter (13.9) (12.2) (11.6 


TABLE A 


Diameter 


Pressure. 
Service (Feet) P 


TOWER Ne. | 





! | Depentaniszer 12.0 
2 Pentane splitter 12.0 
4 Dehexanizer 12.0 
4 | Hexane splitter 0.0 
5 Heptane aplitter 12.0 


Table 10. It should be noted that the area for tower No. 3 
is handled in a manner similar to the area for tower No. 1; 
i.e., the separation of normal hexane from isoheptane was 
considered as a secondary fractionator, whereas the rest 
of the feed was handled as a primary fractionator. 

If the information developed in Table 10 is considered, 
it appears that the Table A lineup of services would be 
practicable. 

This lineup was actually used, and it resulted in the 
realization of a generally satisfactory operation. 

Heat-Input Requirements—-In the previous para- 
graph it was shown that the tower area which is required 
for a given separation might be estimated as the sum of 
the area for one type of separation (primary fractiona- 
tion) plus the area for another type of operation (secon- 
dary fractionation). Heat-input requirements may be esti- 
mated in much the same manner if the factors presented in 
Table 8 are applied to the operations involved. For ex- 
ample, see Table B. 

These heat-input requirements may be translated into 
fuel gas and/or steam requirements which, in turn, set 
the amount of cooling water which would be required to 
condense the tower vapor rate and cool the products. For 
example, See Table C. 

The estimated surface is in substantial agreement with 
the existing surface, thus predicting generally satisfactory 
cooling and condensation. 


Original presentation was before the API Division of 
Refining meeting, Houston, May 13. 1954. 
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TABLE B 


FACTOR: 
| Feed | Btu Per Hour Heat In; 
|(Barrels Per Day) (Barrels Per Day)! (Bte Per Heer) 





Tewer Ne. |: 
Primary fractionation 12,900 1, 
Secondary fractionation 7,100 2, 


Total 20,000 37,700,000 

Tower Ne. 2: 
Splitting 6,500 § 32,500,000 

Tower Ne. 3: 
Primary fractionation 3,900 | 6,200,000 
Secondary fractionation 9,600 y 23,000,000 
Total 13,500 29,200,000 

Tower Ne. 4: 
28,500,000 


Splitting 
Tower Ne. 5: amen 
,000, 


Splitting 


20,600,000 
17,100,000 


5,700 umes 5,000 
7,800 times 5,000 





TABLE C 


Heat-Transfer Surface Requirements 
Applying the factors presented in Table 9 for a naphtha fractionator to 
the four 12-ft.-diameter towers in this example gives the following 
estimote of surface requirements: 


Heat Input 
(Btu Per Hour) 


Tower No. 





| 
| 


Estimated Serfece 
(Square Feet) 


Actual Surface 
(Square Feet) 





Fired heaters (138.4) (125)* 17,300 17,000 
Condensing and cooling (138.4) (200) 27,700 29.456 


| 

Exchangers (20,000) (0.1) 2,000 1,246 
| 
} 


*See Table 9 
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Figure 1. 
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Sulfur-dioxide extraction unit for benzene and toluene-xylene production. 


Produce Aromatics by SO2 Process 


This new commercial sulfur-dioxide unit for the simultaneous extraction of 


benzene, toluene and xylene uses: 


® Hydrocarbon wash oil in extraction tower 
® Single-stage separation of sulfur dioxide from raffinate 
® Methanol azeotropic distillation for improving benzene study 


R. A. Ratliff and W. B. Strobel 
Continental Oil Company 


THE AVAILABILITY of such versatile petrochemical 
aromatics as benzene, toluene, and xylene has been a sig- 
nificant factor in the production growth of styrene, phenol, 
nylon, synthetic detergents. surface coatings, TNT, phthalic 
anhydride, and dacron. It has been estimated that 30 per- 
cent of the 1953 domestic benzene production (305 mil- 
lion gallons) was of petroleum origin, and that the capac- 
ity now planned for 1955 will be approximately 175 
million gallons annually from 27 plants. Petroleum toluene 
capacity will be upward of 200 million gailons annually 
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from 20 plants by 1956, as compared with coal-tar sources 
amounting to 140 million gallons. The refiner is familiar 
with the hydroforming and catalytic-reforming processes 
which are used to increase the aromatic content of petro- 
leum naphthas, and he is aware of the successful processes 
employed to recover the aromatics from these reformed 
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streams processes such as silica-gel absorption and the 
phenol, glycol, and sulfur-dioxide extractions. Here is a 
review of the operation of a commercial sulfur-dioxide 
extraction process which is unique in three respects as 
follows: 

@ High recoveries of benzene and toluene-xylene frac- 
tions, which have been extracted simultaneously. are 
obtained, 

@ Only one stage of separation is needed to remove sul- 
fur dioxide from the raffinate. 

® Methanol is utilized for the azeotropic separation of 
non-aromaties from benzene. 

The process scheme employed by Continental Oil Com- 
pany in the Lake Charles, La., refinery for the simultane- 
ous extraction and purification of benzene and toluene is 
a sulfur-dioxide solvent extraction modified for utilization 
of a hydrocarbon wash oil to effect high purities. In gen- 
eral, the following processes are involved: feed prepara- 
tion, concentration of aromatics by sulfur-dioxide extrac- 
tion, separation of sulfur dioxide from wash oil from 
non-aromatics, separation of the sulfur dioxide from the 
aromatics, fractionation of the aromatic stream, and sulfur- 
dioxide recovery. The details of these are described in the 
following paragraphs. A flow diagram of the process is 
presented in Figure 1. 


Feed Preparation The charge to the unit is a de- 
pentanized, light catalytic reformate produced by a UOP 
(Universal Oil Products Company) platformer. The 
charge to the platformer is a carefully controlled, narrow- 
boiling naphtha fraction which has the properties shown 
in Table 1. This naphtha contains practically all of the 
€, and C, aromatics and naphthenes contained in the 
straight-run gasoline produced from the crude oil proe- 
essed in the refinery. Naphthenes and aromatics in the (,- 
molecular-weight range also are included in the charge to 
utilize the capacity of the unit. The charge naphtha is 
prepared as a heart-cut product on two 50-tray fractionat- 
ing towers. The light reformate produced from this heart- 
cut naphtha has the physical properties shown in Table 2. 
The reformate is inhibited with 1 pound to 2 pounds per 
1000 barrels of DBPC (2-6 ditertiary butyl paracresol) 
inhibitor as it leaves the platformer to prevent the for- 


TABLE 1 
Typical Properties of Heart-Cut Naphtha 


ASTM Distillation, Fahrenheit: 
Initial boiling point 
5-percent pomt 
10-percent point 
20-percent point 
30-percent point 
40-percent point 
5O-percent point 
(0-percent point 
7O-percent point 
S-percent point 
We perceni point 
95-percent point 
Dry point 
End point 

Recovery, percent 

Gravity, al 

Reid vapor pressure, Ib. 

Color, NPA 

ASTM gum 


Tnitial boiling point 
5-pervent point 

1 pereent poimt 
Me percent port 
Mb percent pomt 
70-percent pomt 
Wh percent point 
05- percent pomt 
Dry point 


PONA® ANALYSIS: 


Liquid, Percent by Volume: 
('s naphthenes 
('@ naphthenes 
Bonsene 
C7-and-heavier naphthenes 
Toluene 
Xylenes 
Paraffins 
Sulfur, percent by weight 


Without TEL addition 


- wo 
S—ae——s> 
“nzxrec 


PONA ANALYSIS: 


*araffins . 
Olefins 
Naphthenes 
Aromatics 
HKenasene 
Toluene 
C's aromatics 


ASTM Octane No. (D 908, Research Method): 


Without TEL addition 
With addition of 3 ml TEL per gal 


* Paraffins, olefins, naphthenes, and aromatics 
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TABLE 2 


Typical Properties of Light Catalytic 
Reformate 


ASTM Distillation, Fahrenheit: 


per 100 ml 
ASTM Octane No. (D 908, Research Method): 


With addition of 3 ml TEL per gal 
— percent by Volume: 


mation of resin contaminants in storage or under the low 
temperatures which exist in the treating section. The in- 
termediate storage tanks between the platformer and the 
extraction unit are equipped with floating roofs to mini- 
mize resin formation resulting from reactions with oxygen. 


Aromatics Concentration— The light reformate enters 
the sulfur-dioxide extraction unit at a designed rate of 
3570 barrels per stream day through a water dropout tank 
which is equipped with an audible alarm. The alarm is 
provided to signal the operator in the event that free water, 
which could cause serious corrosion problems, enters 
from storage. The reformate then passes through alumina 
driers for maximum removal of moisture, is chilled to 
approximately 5 F. in the precooler, and then is passed 
through the charge chiller in which the temperature is 
dropped to - 25 F. The cold naphtha is charged to the 
treating tower which contains four separate Raschig-ring- 
packed sections. The naphtha flow normally enters the 
tower between the two middle sections; however, some 
flexibility of operation can be achieved by introduction of 
the charge between the two top sections or the two bottom 
sections. The relatively light naphtha tends to flow upward 
through the tower countercurrent to the heavier sulfur 
dioxide. The aromatics in the charge are dissolved selec- 
tively in the sulfur-dioxide phase, and are carried to the 
hase of the tower. The raffinate phase, which contains a 
small amount of the sulfur dioxide, overflows from the 
top of the tower. This tower operates at 5.5 psia. through 
a pressure-equalizing line with the charge chiller and. 
thus, the low treating temperature of - 20 to - 24 F. is 
maintained. 

Figure 2 illustrates the effect of extraction temperature 
on the concentration of aromatics in the extract solution 
for charge stocks of different volumetric average boiling 
points.' These data illustrate that. for a normal sulfur- 
dioxide-to-naphtha charge ratio and a treating tempera- 
ture of — 20 F. the hydrocarbon portion of the extract- 
solution stream would contain approximately 75 percent 
aromatics. In the conventional sulfur-dioxide extraction 
process this stream would pass to the distillation section 
for processing; however, in the modified extraction proc- 
ess as employed by Continental Oil Company a relatively 


TABLE 3 
Properties of Sulfur Dioxide 


Molecular weight 64.06 
Melting point, F. 103.9 
Boiling point, F 14 
Density of liquid at §O F., tb. per cu. ft 85.03 
Specific gravity at NO F 1.363 
Density of gas at 0 (. and | atm, Ib. per 
cu. ft. 0.1827 
Critical temperature, F 314.82 
Critical pressure, psia. 1,141.5 
Heat of vaporization, Btu. per Ib 
oF 170.3 
160.0 
148.2 


TABLE 4 
Properties of Raffinate 


ASTM Distillation, Fahrenheit: 
Initial boiling point 
10-percent point 
SO percent point 
90-percent point 
95-percent point 
Dry point 
Gravity, API 
Aromatics, percent by volume 
Olefins, percent by volume 
Paraffins and naphthenes, percent by volume. | 
| 


— 


e=Sse=_ 
Fenoeo~—e 
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heavy paraffinic hydrocarbon is introduced into the treat- 
ing tower below the bottom-packed section for the purpose 
of displacing the light paraffinic and naphthenic compo- 
nents of the charge naphtha from the extract solution. This 
wash oil is of sufficiently high boiling point (kerosine 
range) so that it can be separated from the extracted aro- 
matic component by simple distillation. 

The sulfur dioxide flows, on level control, under its own 
pressure from a low-pressure accumulator to the shell side 
of the charge chiller. This chiller is maintained at 5.5 psia. 
by automatic pressure control operated through the hy- 
draulic governor on the gas engines which drive the sul- 
fur-dioxide compressors. A pump charges the liquid sulfur 
dioxide, on flow control, from the chiller to the treating 
tower. The design circulation rate is 5500 barrels per 
stream day. Typical properties of the sulfur dioxide are 
summarized in Table 3.° 

The wash oil is charged to the bottom of the treating 
tower at a designed rate of 2500 barrels per stream day 
after it first has passed through the wash-oil precooler in 
which the temperature is lowered to 68 F.. and then 
through a tube bundle in the sulfur-dioxide chiller in 
which the temperature is dropped to ~-20 F. The wash oil 
is not dried before it is brought into the system, and it 
sometimes contains enough moisture to cause ice forma- 
tion in the tubes of the wash-oil precooler. For this reason 
a line is provided so that liquid sulfur dioxide from the 
low-pressure accumulator can be injected for de-icing 
purposes. 


Raffinate Recovery The raffinate solution which 
consists of approximately 275 barrels of sulfur dioxide, 
1875 barrels of raffinate, and 2335 barrels of wash oil 
overflows from the top of the treating tower, on level con- 
trol, and exchanges heat in the charge precooler in which 
its temperature is raised to 12 F. After heat exchange 
with het wash oil, whereby its temperature is increased to 
188 F., the raffinate is charged to the raffinate CP (con- 
denser-pressure) fractionator. This tower has 20 bubble 
trays, and was designed to operate at the sulfur-dioxide- 
system condenser pressure. All of the sulfur dioxide is 
removed from the raffinate solution in this one tower, so 
close temperature control is necessary to prevent contami- 
nation of both the overhead and the bottom streams. It 
has been found that best operating control can be achieved 
by operating the tower with a pressure-control valve on 
the overhead stream. 

The raffinate solution flows from the base of the fraction- 
ator, on level control, to the raffinate  wash-oil splitter. 
The raffinate is taken overhead, subcooled, caustic-washed, 
and sent to storage. The properties of this raffinate 
which is a promising source of isohexane, isoheptane, and 
paraffin solvents. are shown in Table 4. The wash oil is 
circulated from the base of the splitter tower through the 
wash-oil-raffinate solution exchanger in which the temper- 
ature is lowered from 148 to 218 F. The temperature is 
then further lowered to 88 F., in the raffinate— wash-oil 
cooler, and is returned to the suction of the wash-oil 
charge pump or to the wash-oil storage tank which floats 
on the line. 


Extract Recovery The extract solution is pumped 
from the base of the treating tower, on interface level 
control, and the flow is split for parallel heat exchange in 
the sulfur-dioxide precooler and the wash-oil precooler. 
The streams -at temperatures of 75 and 70 F., respee- 
tively. are combined, and they exchange heat with the 
reflux of the extract HP (high-pressure) fractionator which 
raises the temperature to 119 F. The temperature is raised 
to 152 F. in a stream preheater, after which the extract is 
charged to the extract HP fractionator. 

Sulfur dioxide is recovered from the extract solution in 
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Figure 2. Effect of extraction temperature on aromatic concentration 
in extract. 


two stages as opposed to the one stage in the raffinate 
system in order to effect heat recovery from condensing 
sulfur dioxide and to provide liquid sulfur-dioxide reflux. 
This is accomplished by operation of the first stage at 200 
psig. which provides condensing vapors at elevated tem- 
peratures for heat recovery and permits an expansion cool- 
ing of the bottoms stream for condensing reflux. The re- 
flux for the HP fractionator is furnished by controlled 
heat exchange with the cold-extract feed, as described in 
the preceding paragraph. Approximately 20 percent of the 
sulfur dioxide charged to this tower is taken overhead and 
condensed at high pressure by exchange with the tower 
bottoms which have been cooled from 174 to 126 F. by 
taking a pressure drop of 90 psi across a control valve. 
The condensed sulfur dioxide is used to reflux the raffinate 
and extract CP towers and the sulfur dioxide drying 
column and, because it is at 200 psi, no pumps are needed 
for circulation, 

The cooled HP-fractionator bottoms extract: solution 
which contains approximately 80) percent of the sulfur 
dioxide are charged to the extract CP tower, which is 
operated in’ a manner analogous to the raffinate CP 
tower. The sulfur dioxide is taken overhead to the low- 
pressure accumulator from which it is recirculated to the 
treating tower. The extract solution flows from the base of 
this tower, on level control, to the extract wash-oil splitter. 

This splitter is operated in a conventional manner to 
separate the concentrated aromatic from the wash oil. 
The aromatics are taken overhead, are washed with caustic 
to remove the last traces of sulfur dioxide, and are sent to 
the benzene tower. The wash oil is pumped from the base 
of the splitter, and is returned to the refinery after heat 
exchange with the extract solution and treatment’ with 
caustic. 

This portion of the wash oil is removed from the system 
because it would include any heavy aromatics entering in 
the charge stock and all aromatic components included in 
the original wash oil. Either of these heavy aromatics 
would make the wash oil less desirable for contacting the 
extract solution in the bottom section of the treating tower. 
It also has been found by experience that the bulk of the 
resins formed in the system tend to concentrate in this 
stream. Makeup wash oil is brought into the system by 
taking a slip stream from the kerosine stripper on the 
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crude topping unit and injecting it, on flow control, into 
the raffinate--wash-oil splitter in which any light ends 
and moisture are removed. 


Sulfur-Dioxide Recovery The sulfur dioxide vapor- 
ized in the charge chiller is compressed in three stages to 
condenser pressure, and is the only vapor required to be 
handled by compressors. This vapor, the vapors from the 
two CP fractionators, and the drying-tower overhead are 
condensed in common sulfur-dioxide condensers, and the 
liquid is returned to the low-pressure sulfur-dioxide accu- 
mulator, A comparison of the temperature-pressure rela- 
tionship on this accumulator with temperature-pressure 
data for pure sulfur dioxide gives the operator an indica- 
tion of the extent of contamination with fixed gases. The 
fixed gases are removed from the system by bleeding a 
small vapor stream from the lower half of the shell of 
each condenser through a tube bundle located in the 
charge chiller into the de-aerating condenser-condensate 
receiver. A back-pressure valve, manually adjusted from 
the control panel, bleeds the fixed gases to the atmosphere. 
The liquid sulfur dioxide is released from the base of the 
receiver, on level control, into the charge chiller. 

The sulfur dioxide is kept dry by removal of moisture 
in a drying tower from slip streams taken from the vapor 
space above the tenth tray in the CP fractionator’. Ap- 
proximately 632 barrels per stream day are taken from 
the extract CP tower, and 10 barrels per stream day are 


TABLE 5 
Properties of Toluene-Xylenes Streams 


OR 
31.4 to 318" 


215 to 217° 
226 to 231° 
231 to 234° 


Existent gum, mg per 100 ml 
Gravity, API 
ASTM Distillation. Fahrenheit 
Initial boiling pot 
10- percent pont 
Me percent pomt 
OO) percent point 240 to 250° 
End pot 290 to 308° 
Sulfur, percent by weight 0.006 
Doetor teat Sweet 
PONA ANALYSIS: 
Liquids percent by Volume: 
"Teneens 23 
Toluene-sylenes 95.8 
Paraffine-naphthenes 09 
Olefine 13 
Blending value [ASTM (1-008) Research Method] with addition of 
20 a TEL per gal. 
Blending performance number [ASTM (D-614) aviation method) with 
addition of 4.6 ml TEL per gal 
Blending performance number [ASTM (1-908) supercharge method] 
with addition of 4.6 ml TEL per gal 


* Typical inspection range 


TABLE 6 
Methanol-Hydrocarbon Azeotropes 


' | Methanol Hydrocarbon Aveotrepe | Benzene Ascotrope 
Methanel- 


Boiling | Boling Boiling Bensene 
Point Point Mole Point (Mele 
Component | (Deg. F.) (Dee. F.) F) | Percent) | (Deg. F.) Percent) 
nParalfins 
nPentaiw o7.1 S74 
nllexane 154.1 123.1 
alleptane 2.1 06]: 
isoParaffins 
taobutane 42.2 7H. 
2,3-dimethylbutane 136.6 113.0 
2,2,4-trumethylpentane 210.6 138.9 
Oletins 
3-methyltutene-! 725 67.6 
2-methylbutene-2 100.0 80.2 
Cyclohexene 181.9 132.6 
Naphthenes 
(ll 20.7 101.8 
Meth ley clopentane d 1244.3 
Cyek erane B 129.46 
Aromatics | 
Hensene . 137.1 
Toluene 231. 146.8 
Methanol 
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removed from the raffinate CP tower. The bottoms from 
the drying tower---which contains approximately 22 bar- 
rels per stream day of aromatics, 3 barrels per stream day 
of raffinate and 1032 pounds per day of sulfur dioxide— 
currently are being washed with caustic and water and 
then injected into the aromatic-concentrate stream as it 
enters the distillation section of the unit. An additional 
drying tower, which will operate at an interstage pressure 
of 10 psig., is being fabricated for installation to recover 
the 1032 pounds of sulfur dioxide. The hydrocarbons from 
the base of this tower will be processed as previously de- 
scribed; however, should additional purity be required, 
the stream can be returned to the naphtha-charge driers 
for reprocessing after water-washing. 


Benzene Recovery—The aromatic concentrate from 
the extract-wash-oil splitter is charged to the benzene 
tower in which an impure benzene is produced as the 
overhead product. The bottoms product is a toluene- 
xylene fraction which has the physical properties summar- 
ized in Table 5, and it is sent directly to storage. 

The end use of the benzene produced at this plant is in 
Continental Oil Company's synthetic-detergent alkylate. 
For this purpose it is essential that the purity of the ben- 
zene be greater than 98.5 percent, which requires that the 
content of paraffins, olefins, and naphthenes in the ben- 
zene boiling range be reduced by some means such as 
azeotropic distillation. Continental Oil Company selected 
methanol for this purpose because it is easy to handle. 
inexpensive, does not involve royalty payments, and can be 
recovered easily from contaminating hydrocarbons. Some 
selected data on methanol azeotropes are summarized in 
Table 6.4 and a material balance is shown in Table 7. 

Benzene and methanol are charged to the azeotrope 
tower. Benzene is produced as the bottoms product and is 
water-washed before is goes to storage. Typical properties 
of the benzene produced on this unit are summarized in 
Table &. It will be noted from these data that the benzene 
produced does not meet the acid wash colors of 2 and | 
for industrial-grade and nitration-grade benzene, respec- 


TABLE 7 
Material Balance Around Guestenpe Tower 


Composition (Perceat by Volume) 


Feed 
Stream 





Overhead Bottoms 





Methanol 9.1 36.0 7 
Benzene... 86. 48.6 99.0 
Toluene : 
Paraffins-naphthenes 2. 
Olefins 2.3 j 6.7 

Stream, barrels per stream day... 402 102 00 


3 | 
4 87 03 
: : 


TABLE & 
Properties of Benzene Stream 


ASTM Distillation, Fahrenheit: 
Initial boiling point. . 
2-percent point 
5-percent point 
10-percent point 
S-percent point 
90-percent point 
Deo none point 
A tk 
PONA’ ANALYSIS: 
wid, percent by Volume: 
Jenzene.... 
Toluene. . 
 —[t—ncre 
Olefins 
Freeze point, C. 
Gravity, API... 
Acid-wash color, NPA 
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Figure 3. View of the aro- 

matics extraction unit with 

the treating tower in center 
foreground. 


ff 





tively. If it were desired to market benzene of these 
grades, it would be necessary to acid-treat or clay-treat the 
material to meet the required color specifications. 

The methanol is water-washed in a three-stage tower. 
where the contaminating hydrocarbons are separated and 
discarded to gasoline storage. The water is removed from 
the methanol in a splitter, and both components are re- 
cycled. 


Costs—The over-all plant material balance is shown in 
Table 9, and is the basis for the operating costs shown in 


TABLE 9 


Material Balance and Recoveries for Sulfur-Dioxide Extraction 
Unit 


Composition (Percent by Volume) 
| Aseotrope- 
uene- Tower 


Feed Tel | 
Raffinate | Bensene | Xylenes Overhead | Recovery 


Stream 





HKenzene 0. 
Toluene-xylene 35 
Paraffins-naph- 
thenes 51.7 97.5 03 | 09 
Olefins 1.8 2.0 07 13 
Stream, bbl. per 
stream day 


3 90 | = 23 76.0 | on4 
2 


2 95.8 W07 


3570 1875 | 300 1330 


TABLE 10 
investment and Operating Cost of Modified Sulfur-Dioxide Plant 


Plant Design: 
Charge capacity, barrels per stream day 3,570 
Basis Charge: 
Sulfur dioxide, percent by volume 154 
Wash oil, percent by volume 70 
Temperature, F 21 
Plant cost, dollars 2,660,000 
Direct Operating Costs:— Cents per Bol. cf Charge 
Uulities 
Fuel at 11.2 cents per million Btus 
Cooling water at 86 cents, per 1000 ga! 
Power at 1 cent per kwh 
Steam at 25 cents per 1000 Ib 


Sub-Total 


Sulfur-dioxide solvent at 6.35 cents per Ib 17 
Chemicals. . ! 
Labor 6 
Maintenance 5.2 
Royalty None 


Total 25. 
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Table 10. Because of insufficient cost history at this time 
the direct operating cost of 25.8 cents per barrel of charge 
should be used with reasonable caution. The utility and 
labor expenses are based on actual plant observations, but 
they represent only two-thirds of the operating cost. The 
relatively high fuel cost can be attributed to the fact that 
most of the reboil heat is supplied to the unit through a 
gas-oil heating belt. This would appear in the steam costs 
of more conventional units. Maintenance and chemical 
costs have been based on design figures because there are 
indications that they are realistic. 


General- Figure 3 shows a pictorial view of the aro- 
matics extraction unit, with the treating tower in the center 
foreground. The extraction section is laid out in line to the 
left and right of this treating tower. The compressor build- 
ing in the left foreground houses the compressors for the 
extraction unit and the platformer. The two 50-tray frac- 
tionators used in the preparation of the heart-cut naphtha 
are shown in the left background of the picture. 


Conclusion The sulfur-dioxide extraction process, 
modified for utilization of a hydrocarbon wash oil, pro- 
vides an economical means for the extraction of benzine 
and toluene simultaneously from a catalytic reformate. 
Recoveries upward of 98 percent have been demonstrated 
in a new plant with the use of one extraction tower. 

Single-stage separation of sulfur dioxide from the raf- 
finate can be achieved at operating pressures of 75 psig. 

A simple methanol azeotropic distillation is all that is 
required to improve to 99 percent the purity of benzine 
produced in the modified extraction unit. 


Original presentation was before the API Division of 
Refining, Mid-Year Meeting, Houston, May 12, 1954. 
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Flowsheet shows how isobutylene can be extracted from refinery C, cut by SOD su'furic acid process. 


Extract lsobutylene With H7SO4 


An isobutylene stream of 96 percent purity can be produced using this com- 


bination extraction-regeneration process. 


G. P. Baumann and M. R. Smith, 
Standard Oil Development Company, 


Linden, N. J 


A USEFUL TOOL in integrated petrochemical opera 
tions is the separation of isobutylene by extraction with 
sulfuric acid, followed by regeneration of isobutlylene 
from the acid extract. The combination extraction-regener- 
ation process was developed by Standard Oil Development 
Company, and has been practiced commercially since 1912. 

In this process a high-purity isobutylene product is ob- 
tained. Isobutylene is the basic raw material for butyl 
rubber and polyisobutylenes. The raffinate. essentially 
isobutylene-free, can be used as feed stock for manufac- 
ture of secondary butyl alcohol and its derivatives. such 
as methylethylketone; it is also used to produce butadi 
ene by dehydrogenation 

In the petroleum industry the earliest application of 
the reaction of isobutylene with sulfuric acid was the cold- 
acid polymerization process, which was first used commer- 
cially in the early 1930's. The dimer from this process 


oo 


was hydrogenated to produce the key ingredient in the 
first high-octane (100) aviation gasoline made, 

The manufacture of isobutylene consists of extraction 
of isobutylene with 65 weight percent sulfuric acid and 
regeneration to separate the isobutylene from the acid. 
These reactions are carried out under specific operating 
conditions so as to enhance the desired reactions at the 
expense of undesired side reactions. The combined 
extraction-regeneration process is available to the industry 
under appropriate licensing arrangements. 

This process is cheaper and gives a higher yield of 
isobutylene than the previously practiced process of ex- 
tracting isobutylene with sulfuric acid, recovering the iso- 
butylene from the acid extract as a polymer (dimer-trimer 
mixture), and cracking the polymer to isobutylene. 

The principal impetus for the development of this proc 
ess was the great demand for synthetic rubber prompted 
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by World War IL. Its principal application has been the 
production of feed stocks for synthetic rubber manufac- 
ture--the isobutylene for butyl rubber (a high molecular- 
weight copolymer of isobutylene and isoprene), the 
isobutylene-free raffinate for buna-S (GR-S) rubber. The 
raffinate is generally concentrated by normal or extrac: 
tive distillation prior to dehydrogenation of n-butylenes 
to produce butadiene. 

The orginal commercial isobutylene manufacturing 
plants built through affiliates of Standard Oil Company 
(New Jersey) are part of U.S. and Canadian government- 
owned synthetic rubber plants. The most recent plant 
built by an affiliate of Jersey Standard is located at the 
Bayway (Linden. N. J.) refinery of Esso Standard Oil 
Company. It started up in August 1953. 

Description of Process The two critical require- 
ments for the design and operation of an isobutylene 
plant are yield and selectivity. A high yield of isobutylene 
is important from the point of view of maximizing utili- 
zation of available isobutylene. In cases where the raf- 
finate is used for secondary butyl-aleohol manufacture it 
is necessary to produce an essentially isobutylene-free 
raffinate; thus a high yield of isobutylene is important. 
in that it reflects a high degree of removal (or cleanup) 
of isobutylene from the raffinate. 

Selectivity refers to the preferential absorption of iso- 
butylene while the absorption of normal butylenes is mini- 
mized. Absorbed normal butylenes would be released with 
the isobutylene in the regeneration section and would show 
up as an impurity in the fina! product, 

Side reactions or effects which have an adverse effect 
on yield and/or selectivity are: 

(1) Absorption of n-butylenes. 

(2) Formation of polymers in either the extraction ot 
regeneration steps. 

(3) Loss of tertiary butyl aleohol in the raffinate. 

(4) Regeneration of tertiary butyl alcohol as such (the 
aleohol is recycled, and too great a reevele stream could 
reduce plant capacity). 

Operating conditions are selected so as to minimize the 
foregoing. 

The basic steps in the manufacture of isobutylene using 
sulfuric acid are the following: 

(1) Extraction. 

(2) Regeneration. 

(3) Serubbing and compression. 

(4) Acid concentration. 

Each of these steps is shown schematically in the sim- 
plified flow plan in Figure |. In the extraction section 
fresh feed is contacted countercurrently in two stages with 
65 weight percent sulfuric acid. Spent butane (raffinate } 
is withdrawn from the second stage, and final rich extract 
from the first stage. Extract is fed to the regeneration sy-- 
tem. where it is diluted to 15 percent and heated. Iso- 
butylene is regenerated as a gas at low pressure. The 15 
percent acid is reconcentrated to 65 percent. and then is 
cooled and recycled to the extraction section, The isobutyl- 
ene gas is scrubbed with caustic, cooled to condense al- 
cohol and polymer, water-washed to scrub out traces of 
aleohol, and then compressed and condensed. 

Each of the main steps is deseribed in the following 
sections, along with a discussion of the principal process 


variables. 


Extraction—The feed stock is a closely fractionated 
liquid butane-butylene stream which is treated with 65 
weight percent sulfuric acid for preferential chemical ex- 
traction of isobutylene. The hydrocarbon and acid are in- 
timately mixed and allowed to sctile into two phases: the 
upper phase is the raffinate (spent butanes), and the 
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lower phase is the acid extract. 

The amount of isobutylene extracted, and its subsequent 
purity, are primarily fixed by the extraction conditions. 
The important variables are: 

(1) Acid strength. 

(2) Temperature. 

(3) Holdup time. 

(1) Extract saturation (moles of isobutylene per mole 
of 100-pereent sulfuric acid). 

(5) l<obutylene content of feed. 

(6) Number of treating steps. 

(7) Mixing intensity. 

Acid strength is maintained at 65 weight percent. Higher 
acid strengths decrease selectivity, increase loss of isobu- 
tylene to polymer, and unduly raise the acid-reboiler duty. 
Lower strengths greatly increase corrosion of steel equip- 
ment. Temperature is important because an increase in 
temperature increases the equilibrium concentration of 
isobutylene in the raffinate. both as isobutylene and ter- 
tiary butyl aleohol. Also. increased temperature increases 
the extraction rate of both isobutylene and normal butyl- 
enes, and also increases the rate of polymer formation. 
Since the rate of extraction is a function of temperature 
and extract saturation, holdup must be sized to allow suf- 
ficient time for the necessary reaction to be carried out. 
The extraction rate is also a function of mixing intensity. 
Adequate mixing is readily provided by well-known 
methods. Final extract saturation is important in’ setting 
the acid rate and, hence. in sizing the acid concentration 
facilities. A high-extract saturation is desirable in’ mini- 
mizing acid rate. However, it results in a larger amount 
of isobutylene in the raffinate. 

Figure 2 shows the equilibrium relationship between ex- 
tract saturation and isobutylene concentration in the raf- 
finate for parameters of temperature, Thus it can be seen 
that high cleanup of isobutylene can be obtained only at 
low temperatures or with low extract saturation, Figure 3 
shows the relationship of temperature on isobutylene- 
extraction rate for parameters of extract saturation. This 
relationship shows that high temperatures are necessary 
tu have relatively fast extraction rates. Thus high cleanup 
and high extraction rates cannot be carried out’ simul- 
taneously in one reaction stage in order to produce an ex- 
tract of high saturation. However, a two-stage process 
operated countercurrently with the second stage operating 
at a lower temperature, will produce high cleanup; while 
the first stage, operated at higher temperature, gives high 
final extract saturation and relatively high extraction 
rates, 

The phase distribution for tertiary butyl aleohol, which 
is present in the extraction system, follows a pattern simi- 
lar to isobutylene. Higher temperatures and extract: satur- 
ations give greater concentration of tertiary butyl alcohol 
in the spent butanes. By withdrawing final raffinate from 
the low-temperature, low-saturation stage, loss of isobutyl- 
ene as alcohol in the raffinate is minimized. Under normal 
conditions the alcohol content of the raffinate will be on 
the order of 0.1 liquid volume percent. 

Although the equilibrium absorption of n-butylenes is 
relatively high, the extraction rates of n-butylenes average 
about one-sixtieth of that of isobutylene, Excess holdup 
time is avoided so as to limit the amount of n-butylene 
extracted, 

Polymer loss with the spent butane amounts to about 
| liquid volume percent of the raffinate stream. Some of 
this is formed within the extraction system, the amount in- 
creasing with increased temperature and holdup time. The 
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Figure 2. Equilibrium curves for isobutylene in hydrocarbon and extract (65 weight percent acid.) 


remainder is formed in the regeneration step and is re- 
turned to the extraction section by a purge stream which 
will be referred to later. 

In the two-stage operation, as shown in Figure 1, fresh 
feed and lean extract (approximately 0.5 saturation) are 
fed to the first stage, which is maintained at a tempera- 
ture of approximately 100 F, Heat of reaction is removed 
by cooling water. The resulting rich extract (approxi- 
mately 1.5 saturation) formed in the first stage is sent to 
the regeneration step. The partly spent hydrocarbon phase 
is cooled and extracted with 65 weight percent acid at a 
temperature of 55 to 75 F., to remove essentially all but 
the equilibrium amount of isobutylene in the hydrocarbon 
phase. This temperature is maintained by refrigeration 
The resulting lean extract is pumped to the rich extract 
stage. Before it is sent to a storage, the final raffinate is 
caustic-washed for removal of entrained acid and acid 
formed by breakdown of acidic compounds. 

Regeneration of Isobutylene from Acid Extract- 
The final acid extract from the .extraction section is de- 
gassed, and then is fed to the regenerator. In the regen- 
erator three reactions can be carried out, depending on 
operating conditions, as follows. 

(1) Isobutylene in extract to isobutylene. 

(2) Isobutylene in extract to tertiary butyl alcohol. 

(3) Isobutylene in extract to dimer and trimer polymers. 

Under proper conditions the first reaction predominates, 
and 90 percent of the isobutylene in extract can be regen- 
erated as isobutylene on a once-through basis. Recircula- 
tion of alcohol and polymer is normally carried out so 
that the over-all yield of isobutylene is 95 percent. This 
high yield is obtained because alcohol will enter the ex- 
tract phase and isobutylene can then be regenerated as 
mentioned previously. Thus only a very small amount of 
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isobutylene leaves the unit as alcohol. However, the dimer 
and trimer do not convert back to isobutylene, and iso- 
butylene converted to polymer in the extraction or regen- 
eration step is lost as such. 

The principal process variables in regeneration are (1) 
pressure, (2) bottom temperature, and (3) acid strength. 

Optimum pressure is close to atmospheric. Lower pres- 
sure favors the production of alcohol, and higher pressure 
favors the production of polymer. In general, polymer 
formation increases with increasing temperature. Increas- 
ing the strength of the acid increases polymer formation: 
decreasing the strength of the acid favors alcohol produc- 
tion, and also increases the ‘heat load of the acid concen- 
trator unduly. All these variables are interrelated; for 
example, a change in either acid strength or pressure af- 
fects operating temperature. 

Steam added to the regenerator bottoms has the follow- 
ing functions: 

(1) Dilute the acid to 45 weight percent. 

(2) Heat the acid. 

(3) Provide heat for the endothermic regeneration re- 
actions. 

(4) Strip reactants and reaction products from the acid. 

The amount of steam is adjusted to provide the neces- 
sary heat and water balance so that the amount of steam 
in the overhead vapors is minimized. The concentration 
of steam in the overhead vapors sets the temperature, and 
also the effective hydrocarbon partial pressure under 
which the iobutylene is regenerated. The presence of ex- 
cessive steam in the overhead vapors lowers the hydro- 
carbon partial pressure, and has the same effect as lower- 
ing total pressure on the system. 

The regeneration tower may be packed or constructed 
with trays. Although the rate of regeneration is not in- 
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stantaneous, the use of trays provides 
sufficient holdup time for completion 
of the reactions. The amount of hydro- 
carbon in the acid bottoms is normally 
zero to a trace amount. 


Serubbing and Compression 
The vapors which leave the top of the 
regenerator contain steam, isobutylene. 
tertiary butyl alcohol, polymer, acid 
mist, and traces of n-butylene and 
secondary butyl! alcohol. 

These vapors are first scrubbed with 
hot caustic soda solution to remove 
acid mist. Vapors from the caustic 
scrubber are then colled to condense 
most of the alcohol and polymer. This 
condensate, an alcohol-polymer-water 
solution, is returned to the extraction 
section. The remaining vapors disen- 
gaged from this condensate are fed to 
a final water scrubber for cleanup of 
alcohol. The isobutylene vapors from 
this scrubber are compressed and then 
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erator-bottoms liquid is boiling sul- 
furic acid (strength. 45 weight per- 
cent), and it is gravitated to the acid 
reboiler where water is evaporated to increase the acid 
concentration back to 65 weight percent. This operation 
can be carried out in an atmospheric or vacuum acid 
reboiler. The hot 65-percent acid is cooled, and then 
pumped to the lean (second) stage reactor, thus com- 
pleting the cycle. 

The acid to the concentrator contains a very small quan- 
tity of hydrocarbon. Because the acid is at relatively high 
temperature in the concentrator, there is some breakdown 
of hydrocarbon to form carbon. The carbon buildup 
should not be allowed to become excessive. 


TABLE 1 
Typical Feed and Product Stream Repens 


| | Spent 
STREAM Feed | leobutylene| Butenes 





Component, liquid volume ae 
Propane- propylene 24 00 
Normal butene-1 ; ! 1a (1.4 
(is-butene-2 10.0 O5 
lrans-butene-2. 7 0.4 
Isobutylene 14.0 46.0 
Normal butane 23.0) 0.6 
Isobutane 310 ol 
Cs+ 20 20 


lotal ‘ 100.0 | 100.0 100.0 


TABLE 2 
Economic Data on peemmamenes Lesnenpemennanes 


Plant Capacity: 
Isobutylene product, short tons per calendar day 
Feed, barrels per calendar day 
Spent butanes, barrels per calender day 
Plant Investment — on site* : $2 000/000 
Plant Service Factor, percent , Ww 
Operating Labor, men per shift i i 
Per Barrel 
Chemicals: of F 
Sulfuric acid (strength, 100 percent), pounds 0.25 
Caustic soda (strength, 100 percent), pounds ‘ O15 
Propane, gallons. . . - : , 0.05 
Per Barrel 
Utilities: | of Feed 
Steam (from and at 212 F.) pounds con bt) 
Power. kilowatt-hours. . . i 
Cooling water (at a temperature of 87 F.), -tallons seewes 7 
Fresh water (condensate), gallons. . . | $5 


*Gulf Coast location 


May, 1954-—PetroLeumM REFINER 


Figure 3. Specific extraction rate of isobutylene in 65 weight percent sulfuric acid. 


Feed and Products. The feed stream to the unit is a 
well fractionated butane-butylene refinery cut. A typical 
feed stream in a refinery with thermal and catalytic crack- 
ing would have an analysis as given in Table 1. Typical 
analyses of the spent butanes and isobutylene products are 
also given in this table. For this feed stock and a two- 
stage extraction step, 85 percent of the isobutylene in the 
feed has been extracted and regenerated to isobutylene. 


Corrosion and Materials of Construction —-Although 
the process uses corrosive chemicals, the corrosion prob- 
lems are limited to a relatively small number of locations 
in the plant. 

In the regeneration and acid concentration sections 
where hot, dilute sulfuric acid is handled- special con- 
struction materials are required. 


Investment Cost — The onsite investment cost for an 
isobutylene plant which has a capacity of 80 short tons 
per calendar day is estimated to be approximately $2 mil- 
lion for a Gulf Coast location. The plant for which this 
investment cost applies is sized to handle 7000 barrels 
per stream day of feed stock which contains 14 liquid 
volume percent isobutylene, and to make a product of 96 
liquid volume percent purity. This investment includes 
refrigeration facilities. If refrigeration is obtained from a 
central offsite system, the onsite investment would be cor- 


Labor, Chemicals, and Utilities Operating labor, 
chemical consumption, and utility requirements are shown 
in Table 2. Chemicals and utilities are given per barrel 
of feed. No attempt has been made to work up typical 
vperating costs since they would vary widely depending 
on local conditions. 


Original presentation was before the API Division of 
Refining Mid-Year Meeting, Houston, May 12, 1954. 
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The Economics of Tank Failures 


Some salient facts concerning brittle failures of storage tanks include: 


—Can expect one such failure per 3400 tank years service. 


—Average cost per failure is $90,000. 


—Chances of construction failures far less than from fire and external causes. 


fF. A. Gitzendanner, 
Standard Oil Company (Indiana) 
Whiting 


OIL, STORAGE-TANK failures have economic aspects 
which are important to the petroleum industry. Several of 
them will be discussed here. 

The use of cylindrical steel storage tanks is standard 
in the petroleum industry. The costs associated with their 
use, whether specifically identified or not, are included in 
over-all costs of operation. Proposed technological changes 
must be evaluated by weighing their costs against pres- 


ent costs, 


Failure Risk Cost Unknown Construction costs of 
conventional tankage are well known. Operating costs 
including fire insurance cost, are also well known. Al- 
though costs associated with the risk of failure are difficult 
to determine, an estimate of those costs will be made. 
The costs of several proposals for reducing risk of failure 
will be discussed. 

Only failures attributed to design, workmanship or 
material used are considered, These factors may be con- 
sidered as inherent in the structure itself, Foundation fail- 
ure, failures from fire, explosion, impact by missiles, or 
similar obvious external causes are not included, 


32 Failures in 110,000 Tank-Years of Service 
A survey just completed of the refining portion of the 
U.S. petroleum industry’ shows that there were 5950 
tanks of 55,000-barrel capacity or larger in service in the 
industry in 1953. If we assume that the number in service 
each year was proportionate to the refining capacity of the 
industry in the respective years, an estimate of the number 
in service each year can be made. Multiplying the number 
of tanks in service each year by the number of years they 
are in service gives a total of 110,000 tank-years of service 
developed over the past 30 years. It was the consensus of 
the survey that 30 years is a reasonable estimate of the 
average life of a tank. 

The industry survey reported 32 tank failures in the 
United States. One of the failures was in 1918 and the 
remainder within the past 30 years. This is a failure rate 
of one failure per 3400 tank-years of service. 

The survey also disclosed that 26 of the reported fail- 
ures were of tanks constructed prior to 1925, The other six 
were failures of welded tanks constructed since 1940. 
Tanks constructed since 1940 have developed approxi- 


160 


mately 15,000 tank-years of service to date. Although six, 
failures in this group suggest a higher failure rate for 
tanks constructed since 194), a statistical analysis shows 
that the difference is within the range of random varia- 
tions which are typical of this problem. 

The failure record exhibits ome interesting statistical 
characteristics. There is a stat. al prediction technique 
(called the Poisson distribution) -hich can be applied to 
the tank failure problem. It utilizes the fact of 32 failures 
in 30 years and probability principles which reflect the 
fact that there are a great many opportunities for the 
unique circumstances to exist which cause failure and 
small likelihood for any particular set of them to occur. 

Table | summarizes the results of applying the Poisson 
distribution to this problem. 


TABLE 1 
Poisson Distribution Prediction of Tank Failures 


| Number of Years in Which 
There Were Many Failures 
Predicted 


Number of Failures in Any One Year 


Actual 





4 
14 
7) 
! 
! 


oor more 0 


The close correlation between predicted failures and 
actual ones strongly suggests that there is a strong element 
of chance involved in this problem. 

The survey also reported one failure in Canada among 
329 tanks which have developed 5600 tank-years-of service. 
This failure rate is also well within the random variation 
encountered in this problem. It further strengthens confi- 
dence that a failure rate of one failure per 3400 tank- 
years of service is a reasonable estimate. 

This failure rate can be expressed in various ways: i.e.. 
0.88 percent (per year), one failure in 30 years per group 
of 114 tanks, one failure per year per group of 3-400 tanks, 
or slightly less than two failures per year for the U. S. 
refining industry. The latter may sound startling in view 
of the 32 reported failures over the past 30 years. During 
that period, however, the number of tanks in service has 
trebled. This is reflected in the current rate. 
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No matter how expressed, this failure rate is high when 
compared to common engineering structures. As a com- 
parison, consider for a moment building failures. In 
greater Houston there are approximately 250,000 buildings 
of all descriptions. At the rate of one failure per 3400 
building-years of service, three failures in two weeks would 
occur. Building failures of a seriousness to present any 
hazard to life and property do not approach this level 
by wide margins. 

The number of occurrences is not the only way, how- 
ever, of considering failures. The seriousness of the indi- 
vidual failures is an even more important criterion. 


Loss Per Failure—$90,000_ Twenty-three of the 32 
reported failures were partial ones and stopped at varying 
degrees short of complete collapse, Fires occurred in very 
few of the cases. In several instances a substantial portion 
of the spilled oil was actually recovered. The industry 
survey reported money losses for 17 of the 32 failures. 
The average loss per failure reported was $90,000. 

The low average reported loss results primarily from 
the fact that a failure of tank steel rarely results in the 
complete collapse of a tank. This suggests that this whole 
subject may more properly be discussed as the brittle 
failure of tank steel rather than as the failure of oil stor- 
age tanks. The fact that steel used in pressure piping suf- 
fers from certain undesirable characteristics which are not 
completely understood alarms no one, whereas thinking 
of oil storage tanks bursting is likely to engender great 
concern. 

Converting loss data to insurance premiums is a con- 
venient way of putting them into economic terms which 
are understandable and useful. The refining industry sur- 
vey revealed no tendency for the larger tanks to fail more 
frequently or for their failures to be more costly. It seems 
reasonable to consider any brittle failure as a failure 
regardless of where the crack stops. reasoning that we have 
absolutely no information as to where it will stop or as 
to a method for influencing it. It therefore seems reasona- 
ble, particularly since as tanks of 55,000-barrel capacity 
and larger are being considered. for losses to be averaged 
over the number of failures. 


$60-Loss Insurance Premium-— Assuming a loss of 
$100,000 per failure. an insurance premium of $60 per 
year per tank would be required. This premium provides 
for a 50 percent loss ratio (losses to premiums) which is 
common in this type of insurance, By way of comparison 
we note that $100.000 worth of straight fire insurance 
coverage on this tank would cost $220 per year. The fire 
insurance covers the tank failure loss if a fire occurs it 
would not cover the bulk of reported tank failures where 
no fire oceurred, The $60 per tank per year indicated 
covers the risk of failure alone. Although the $100,000 
coverage is the same for both the brittle-failure loss and 
the fire loss, it might be argued that the two figures are 
not exactly comparable. The $100,000 coverage against 
brittle failure covers the complete loss risk, Whereas the 
fire coverage covers only a $100,000 loss. Unfortunately. 
no data were available as to average fire losses for the 
average large tank fire. It appears that the premium costs 
for the two equal coverages are a reasonable measure of 
the relative risks. 

There is no general concern about the fire hazard of 
large storage tanks. The considerably smaller risk of brit- 
tle failure does not warrant even greater concern. 


Progress Vs. Risk However. the fact that a risk is 
small is no basis for not trying to decrease it still further. 
The petroleum industry is built on the foundation stone 
KEEINER 
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“Underground concrete tanks would not 
be particularly expensive. They do, how- 
ever, raise serious. problems of cracking, 
deterioration, etc. Large-size underground 
steel tanks would introduce corrosion and 
inspection problems and would cost from 
two to three times conventional tankage. 
This is prohibitive for normal use.” 





that human life will not be sacrificed to industrial profit. 
Any specific proposed improvement and its cost must be 
judged against this background even more than against 
economics, At the same time, the inherent propensity of 
humans to take chances must be recognized, Air travel 
would not be a reality if zero risk were a requirement 
Progress involves risk. 


Larger Individual Tanks Economical—-Let us con- 
sider some of the methods proposed for reducing brittle 
failure of tanks. One of the methods is to limit tank capac- 
ity. Some refiners will not use 150,000 barrel capacity and 
larger tanks entirely for structural reasons. 

From the cost standpoint the following data are perti- 
nent. A complete installation of three 160,000-barrel float- 
ing roof tanks costs 26 percent ($240,000) less than an 
installation of six 80,000-barrel tanks (Table 2). In this 
case a refiner tacitly assumes the insurance cost as well as 
the construction cost, whether he specifically buys the insur- 
ance or not, As a matter of fact, tank collapse insurance 
is not written by any insurance company and the refiner 
is forced to be a self-insurer. Self-insuring, however, is 
common in the petroleum industry. It only remains to 
calculate the insurance cost so that sound comparisons 
between various alternatives can be made. 

In analyses involving capital construction costs and 
annual costs like insurance premiums, it is convenient to 
reduce the annual costs to an equivalent lump sum payable 
at the beginning of the period. For the insurance costs, 
this amount corresponds to the lump sum cost of single 
premium life insurance which is familiar to many. To 
determine the equivalent lump sum, the life of an average 
tank must be known. The structural life of a tank is diffi- 
cult to ascertain, During its life it is subject to dismantling, 
fire, abandonment, replacement and failure. However, the 
consensus of the industry survey! is that 30 years is a 
reasonable estimate of the average life of a tank. 

In the case of the single premium life insurance policy, 
the insurance company invests the initial payment. The 
earnings on it plus a portion of the original amount are 
used to pay the annual cost of insurance. The insurance 
company earns approximately 2 to 3 percent per year 
from the relatively conservative investments which it makes. 

An oil company as a self-insurer is justified in caleu- 
lating earnings at the rate of 15 percent per year on the 
amounts tacitly committed to its insurance fund.? The 
fund is actually productively used in its normal business. 
Fifteen percent is the average earning rate on funds, both 
equity and debt, invested in the petroleum industry. 

A sum of $394 invested at 15 percent will produce 30 
annual payments of $60. The $394 from the income tax 
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Economics of Tank Failures . . . 


. Tank Failures 





standpoint, however, is not the same kind of thing as the 
original cost of the tank. When the annual insurance cost 
is written off as expense, it has the effect of reducing 
income taxes by one-half of the amount of the expense. 
This reduction in income taxes, plus the portion from the 
insurance fund, together with the 15 percent earnings on 
it. can be used to pay the annual insurance cost. A sum 
of $220, instead of the $394 described, at 15 percent to- 
gether with the income tax reduction, will provide for the 
insurance cost. This reflects the petroleum industry’s 15 
percent average earnings, the 30-year average tank life, 
a 50 percent income tax rate, and the difference in tax 
effect of expense money and investment money. 

If all of the construction savings for the 480,000-barrel 
installation deseribed were devoted to paying insurance 





“On the basis of the best information 
available, the chance of failure of oil- 
storage tanks because of factors inherent 
in their construction is low in comparison 
with fire and other external causes. 

“However, indications are that, if a tank 
steel more resistant to brittle fracture 
were available, and if workmanship were 
kept at a high level, the number of frac- 
tures could be decreased still more.” 





costs, the savings on the installation of three 160,000- 
barrel tanks would pay for 366 times the risk of the six 
80.000-barrel tank installations. 

Although intuition suggests that the larger tanks are 
more hazardous, the industry survey did not indicate this 
to be the case, Fire insurance rates increase 50 percent for 
tanks over 150,000-barrel capacity. The information avail- 
able to us, however, suggests that there are no extensive 
data available relative to this large change in rates at 
that capacity. 

The indication clearly seems to be that the use of larger 
capacity individual tanks is the economical course. 


Lower Shell Insulation. The use of 2 inches of insu- 
lation over the lower 12 feet of shell has some merit in 
decreasing risk of brittle failure. Insulation decreases 
thermal gradient stresses which result from changes in 
atmospheric temperatures. Many of the failures reported 
in the survey seem to have been associated with considera- 
ble atmospheric temperature change. The bottom tank 
ring is the heaviest plate, It is constrained by the tank 
bottom at the lower edge. It has practically all of the 


TABLE 2 


Storage Capacity Costs 
(480,000 Bbis., Total Capacity) 


Six 80,000 | Three 160,000 
| Barrel Tanks | Barrel Tanks 





1. Conventional construction floating roof | 
tanks, foundations, firewalls, piping and land $! 160,000.00 $920,000.00 
Unit cost, dollars per barrel 2.42 1.03 
2. Same as (1), plus 2 in. of insulation on | 
lower 12 ft. of shell 1,200,000.00 045,000.00 
Unit cost, dollars per barrel , 2.50 1.08 


discontinuities associated with manholes, connections, and 
the like. Insulation of the lower 12 feet would throw the 
thermal gradient stresses into the upper part of the second 
ring. This is a much simpler structure and kas lower unit 
stresses as well. 

Three 160,000-barrel tanks with insulation on the lower 
12 feet of shell would cost 22 percent ($212,000) less 
than six uninsulated 80,000-barrel tanks. It costs approxi- 
mately $6800 to insulate an 80,000-barrel tank. Three 
insulated 160,000-barrel tanks would cost 27 percent 
($252,000) less than six insulated 80,000-barrel tanks. 

Insulating the lower 12 feet of large tank shells cost 
money, but the amount may not be prohibitive if engineer- 
ing considerations support the merit of the change. Short 
of the engineering conclusion that insulation is a “must” 
for smaller tanks and that the use of larger tanks is not 
permissible, the use of larger individual tanks with insu- 
lated shells is also the most economical course. 


Decreasing Design Stress —-Reducing allowable de- 
sign stresses to the order of one-half the present API 
Standard 12C allowables is a possible alternative. This is 
considered a step in the direction of reducing risk. Heavier 
welds, increased rigidity, and the characteristics of the 
plate itself, however, are considerations which complicate 
the picture. A conventional 80,000-barrel cone-roof tank 
with shell plate thicknesses approximately double the 
present Std 12C allowables would cost approximately 45 
percent ($26,000) more than a Std 12C tank (or 70 cents 
per barrel to $1.03 per barrel). 


Underground Tankage—-The presently known ullti- 
mate in reduction of risk is probably attained by placing 
all tanks underground. This is akin to rebuilding all our 
cities underground for anti-bombing defense. It is effec- 
tive, but costly. 

Underground concrete tanks are not unreasonably ex- 
pensive to construct. They do raise serious problems of 
cracking, deterioration, repair, etc.. and it is not believed 
likely that they are practical for common use in petroleum 
storage at the present state of the art. 

Large size underground steel storage tanks have been 
constructed. The New York, N. Y., and Washington, D. C.., 
city codes require underground construction. Such tanks 
cost two to three times conventional above-ground tankage. 
This is prohibitive for normal use. 


Survey Indicates No Cause for Undue Alarm—In 
summary, the industry survey has provided valuable infor- 
mation about the problems of brittle failure of oil storage 
tanks. It has now become possible to assess its magnitude 
in comparison with other hazards of life. Like all other 
engineering phenomena, both good and bad, brittle fail- 
ure occurs in varying degrees. A few spectacular failures 
have occurred. Nevertheless, the hazard is small in com- 
parison with well known hazards like fire and auto acci- 
dents. There is no cause for extreme concern. 


Original presentation was before the API Division of 
Refining Mid-Year Meeting. Houston, May 12, 1954, 
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Figure 1. Fluid Hydroformer, Model |. 


The Model II Fluid 


Figure 2. Fluid Hydroformer, Model II. 


Hydroformer 


Many advantages are claimed for this new design, including: 


—Lower investment and operating costs 


Complete flexibility in feed stocks 


—Good yields of higher octane gasoline 


c. W. Tyson and E. J. Gornowski, Standard Oj! Development C omMpany 


E. W. Nicholson, Esso Standard Oil Company 


THE PHENOMENAL GROWTH of | the 
industry has been largely due to a change from batch to 
continuous processing, accompanied by technological im- 
provement. Catalytic cracking is an excellent example of 
a development of this sort. and the progress in catalytic 
reforming is following a similar trend. Out of the Fixed 
Bed process of a decade ago there has grown the Fluid 
Hydroforming process. Since the announcement of thi- 
process just three years ago,’ Standard Oil Development 


petroleum 


Messrs Tyson and tiornowski ire locuted 
at Linden, N.J. and Mr. Nicholson at Baton 


hiouge, La 
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Company has been pressing forward with efforts to im- 
prove the process, and the Model I] Fluid Hydroforming 
design has been developed. 

The Model II makes use of an entirely new tool in fluid- 
solids processing. Given here are the details of its operat- 
ing principles, pilot-plant development, and economics. 


Conventional Fluid Hydroformer Design —The re- 
actions taking place in the catalytic reforming processes 
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Model Il Fluid Hydroformer .. . 


Processes 





are endothermic, requiring a substantial heat input to the 
reactors at a relatively high temperature level. It is easy 
to appreciate, therefore, that a considerable part of the 
cost of a catalytic reformer is in the equipment required 
to supply the heat of reaction. 

In the Model I Fluid Hydroformer, which is the con- 
ventional design,’ heat is conveyed into the reactor as 
sensible heat of the naphtha feed, recirculated catalyst, 
and recycle gas. Factors which determine the amount of 
heat supplied by each of these are governed by the follow- 
ing considerations: 

(1) The heat which can be carried by the naphtha is 
limited to the sensible heat of the stream between 1000 F. 
and the reactor temperature. This amounts to approxi- 
mately 25 percent of the heat of reaction. Heating the 
naphtha above 1000 F. would be uneconomical because of 
the yield losses which would result from thermal cracking 
of the feed stock. 

(2) The amount of heat carried into the reactor by the 
circulating catalyst stream is about 20 percent of the heat 
of reaction. Because catalyst circulation promotes carbon 
production, the circulation of large quantities of catalyst 
is impractical because of the necessity of compressing air 
to high pressure to burn this carbon. As a result, only 
part of the heat available in the regenerator is carried 
to the reactor. 

(3) The balance of the heat requirement is supplied by 
heating recycle tail gas to 1200 F. and feeding it into the 
reactor. Temperatures higher than 1200 F. may not be 
used because of thermal degradation of the hydrocarbons 
present in the reeyele gas. Because the recycle gas has to 
he compressed, heated, and cooled, it becomes a relatively 
expensive source of heat supply to the reaction zone. 

The relative quantities of heat supplied by catalyst and 
reeyele gas are subject to economic determination. 


Model Hf Fluid Hydroformer Design The Model II 
Fluid Hydroformer is similar in) most respects to the 
Model 1 process. The reforming reactions take place in 
an isothermal fluid bed of molybdena catalyst. the catalyst 
being continuously reeyeled between the reactor and the 
regenerator, The distinguishing feature of the Model Il 
Mluid Hydroformer is that it has one more source of heat 
supply than those listed previously herein for the Model I 
process. This new heat source is an inert solid) stream 
which circulates with the catalyst between the reactor and 
regenerator, and which conveys into the reactor the heat 
of regeneration which cannot be transported economically 
by the catalyst itself, 

The most obvious material to circulate 
inert substance similar in particle size to the catalyst itself, 
There would be no problems in catalyst flow, and none in 
processing, if the material were entirely inert. However. 
the entire catalyst handling system would have to be in- 
creased in size in proportion to the diluent added. In re- 
gard to lines, this would be no great hardship, but the 
doubling or tripling of vessel size would be excessively 
costly. This problem was solved by choosing an inert ma- 
terial more dense than the catalyst and also of larger size. 
The material has been referred to as “shot.” 

The unique features of the shot-catalyst system which 
make its use advantageous in a Fluid process such as hy- 
droforming are twofold as follows: 

(1) The shot will settle through a fluid bed of catalyst 
at a relatively high velocity. As a result the shot holdup 
in the reactor and regenerator beds is low even though the 
rate of shot recirculation is many times that of the catalyst. 
Therefore, the reactor cost is only slightly affected by the 


use of shot. 


would be an 
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(2) It is possible to control independently the rate of 
shot and catalyst withdrawal from the reactor. This can 
be done either by withdrawing separately a shot and a 
catalyst stream from the reactor, or a single stream of the 
desired shot to catalyst ratio. 

The fact that shot and catalyst together can convey all 
of the available heat of regeneration into the reactor re- 
sults in a considerable reduction in the heat required from 
the recycle gas stream. Investment savings in compression, 
furnaces, heat exchangers, cooling water, and power are 
realized. In addition, a lower recycle gas preheat tempera- 
ture requirement permits combining the naphtha feed and 
recycle gas so that all of the preheating can be done in a 
single train of exchangers. 

Another feature of the use of shot is that the flexibility 
of the already flexible fluid process is increased. This 
arises from the ease with which a Model II unit of a given 
design can handle variations in carbon yield which might 
occur, for instance, from changes in feed stock. This re- 
sults because the available heat from regeneration is con- 
stant for a given air rate, and because of all this heat is 
conveyed to the reactor. If a feed stock is used which 
would result in a higher carbon yield than that used for 
design, the catalyst rate is reduced below design values. 
thereby compensating for feed quality. The shot circula- 
tion rate is increased so that the heat conveyed to the 
reactor is maintained at a constant value. 


Comparison of the Two Designs Table | presents 
a comparison of the principal operating conditions of 
Models I and Il Fluid Hydroformers. In both eases the 
conditions are optimum when a 250-F. to 325-F. West 
Texas virgin naphtha is fed and reformed to produce a 
92-octane-number (ASTM D 908, Research method) C. 
gasoline without TEL addition. The significant difference 
between the two operations is that the Model IL process 
requires only about 40 percent of the recyele-gas rate 
necessary in Model I. Furthermore, the Model IL reeycle- 
gas preheat temperature is 1000 F. compared with 1200 
F. for Model 1. Moreover, the lower gas rate results in a 
W) percent higher space velocity for Model IL. 

Figures | and 2 are schematic flow plans of Models | 
and Hl. The principal differences in Model I are that the 
feed streams are preheated together and no regenerator 
cooling is required. In the Model Il case the reactor is 
smaller and the bottom of the vessel is designed to permit 
separation of shot from catalyst. 


Model II Laboratory Scale Studies Exploratory 
studies of the flow characteristics of shot-catalyst = mix- 
tures were made in glass equipment under atmospheric 
conditions. Other work in connection with the inertness 
and attrition qualities of shot was done in a !.-barrel-per- 
day Fluid Hydroforming unit and in other special labora- 
tory equipment. A summary of the results of the explora- 
tory work is presented below 

The flow characteristics of shot-catalyst mixtures are 
complex but for illustrative purposes, they can be likened 
to an aqueous slurry wherein the shot behaves as the solid 
and the fluid bed of catalyst as the liquid. Using this 
analogy, the greater part of the fluid bed would behave as 
a constant rate settling zone and a relatively small volume 
at the bottom of the bed as a compression zone. 

The attrition characteristics of shot-catalyst’ mixtures 
were studied not only by a standard roller attrition test 
and by circulating the solids through a glass transfer line 
at plant velocities, but also by actual operations in a li,. 
barrel-per-day Fluid Hydroformer. All of theses tests indi- 
cated that the rate of shot attrition is very low and that 
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Figure 3. Fifty-barrel-per-day Fluid Hydroform 
ing pilot plant. 


>. 
> 





the rate of catalyst attrition is not 
measurably changed by the presence 
of shot. 

The effect of shot on process per- 
formance of molybdena catalyst when 
hydroforming was studied in a '- 
barrel-per-day Fluid Hydroformer. The 
results of these tests indicated that the 
presence of shot had no significant 
effect on catalyst performance. Shot 
leaving the reactor with the spent 
catalyst contained no carbon. 


Demonstration of Model If in 
Pilot Plant- The results of the lab- 
oratory glass unit and !.-barrel-per- 
day plant studies on mixtures of cata- 
lyst and shot indicated that large scale 
operations of a two-solids system 
would be feasible. However. before 
commercial design of such a plant was 
undertaken, it was felt’ desirable to 
demonstrate the operation on a large 
pilot-plant) seale. The demonstration 
was designed to provide an over-all 
integrated operation of a two-solids 
system at actual hydroforming condi- 
tions. It also made possible the obtain- 
ing of sound engineering and design data taken during 
actual operations on equipment similar in type, if, not in 
~ize. to projected commercial equipment. 

The pilot-plant demonstration was carried out in’ the 
50-barrel-per-day Fluid Hydroforming pilot unit at Baton 
Rouge. La. This plant was originally designed as a Model 
I unit. and had been used to provide the final demonstra- 
tion of the basie soundness of Fluid Hydroforming. The 
50-barrel-per-day plant was converted to a Model I by 


TABLE 1 


Hydroforming of a 250 to 325-F. West Texas Virgin Naphtha to 
Produce a 92-Octane-Number (ASTM D 908, Research 
Method) C.. Gasoline Without TEL Addition 


, 
Model! Modelll 
Reactor 
Pressure, psig 200 aw 
Temperature, t Suh “on 
Reeycle gas 
Rate, cu. ft. per bbl 700 2.000 
Preheat temperature, | 2 1,000 
Naphtha 
Preheat temperature, F 
Selids Circulation, pounds per pound ef naphtha feed 
Catalyst (catalyst-to-oil ratio 
Shot (shot-to-oil ratio 
Regenerator: 
Pressure, psig 
Temperature, I 
(ooling-coil duty, Btu per Ib. of feed 
Air standard cu ft per bil. of feed 
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modifications to the reactor, regenerator, and solids-trans- 
fer lines. In this pilot plant the catalyst and shot were 
transferred from one vessel to the other in’ admixture 
through single transfer lines. As mentioned previously, it 
is also possible to withdraw the catalyst and inert solids 
from separate parts of the vessel. as shown in Figure 2. 
The mixed-solids type of transfer was chosen for the pilot 
plant because it provided some simplification of control, 
and it would determine whether there were any solids-flow 
problems occasioned by the use of mixed-solids streams. 
A photograph of the pilot plant is shown in Figure 3. 

The over-all results of the pilot plant demonstration of 
the Model Il were extremely gratifying. There were no 
serious problems associated with circulation of the shot- 
catalyst mixture. Control of operating and process condi- 
tions was excellent. The pilot plant was operated as a 
Model Il unit, with shot and catalyst circulation for 70 
days. About one-half of this time was devoted to opera- 
tional and engineering studies. Extensive proces data were 
also obtained. 

The rapid settling of shot through fluid catalyst beds 
was clearly demonstrated in the pilot plant operations. For 
example. when the combined shot-catalyst stream entering 
the upper part of the pilot-plant reactor contained three 
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DESIGN 


Compressor, brake horsepower: 
Air 


Recycle 


Total 


Furnaces, total heat absorbed 106 Btu per hour 


Heat-transfer, surface, square feet 
Reactor steel, pounds 
Utilities — Reforming Section: 
(Consumption 
Power, kilowatts 
Cooling water, gpm 
Steam, net pounds per hour 


pounds of shot per pound of catalyst, the average concen- 
tration in the dense catalyst bed below the shot inlet point 
was only 0.1 pound of shot per pound of catalyst. Al- 
though the shot settled rapidly in the low velocity reaction 
vessels, no problem was encountered with separation of 
shot in the standpipes or high velocity transfer lines. 

The circulation of the shot in the pilot plant had no 
discernible effect on process results. Process data were 
obtained in the pilot plant during consecutive periods 
with the same feed stock and operating conditions, with 
and without the circulation of shot. The feed stock used 
and typical yields obtained during this operation are 
shown in Table 2. 

The 50-barrel-per-day pilot-plant demonstration proved 
the basic soundness of the Model I] design under actual 
process conditions, and made possible the sound design of 
commercial plants which utilize the Model IL principle. 


Equipment and Investment Requirements Table 
A shows a comparison of the major equipment require- 
ments for the two types of Hydroformers. The basis for 
comparison is as shown in Table 1, and on a 22,200- 
barrel-per-stream-day scale. 

The lower recycle gas rate required in the Model Il 
plant results in the. generally decreased process require- 
ments shown in Table A. These are principally economies 
in compression and heat transmission. The small increase 
in air compression for Model II is based on economic 
balance considerations, and shows that a somewhat higher 


TABLE 2 





50-Bbl-Per-Day Model II Fluid Hydroformer— 
Feed Stock and Typical Yields 
Feed: 210 to 375-F. South Louisian Naphtha; 
Gravity, 544 API 
Yields on Production of 95-Octane-Number 
(. 1s TM ) YOR, Researe h Method) 
( Gausolines, Percent on leed 
Cs, percent by volume 0.6 
(, percent by volume 5.8 
Dry gas, percent by weight 95 





Carbon, percent by weight 1.1 








TABLE A 


Model II 


Model I 


3,100 3,900 


,400 S00 


5,500 
4s) 
50,000 3: 
20,000 380,000 


4,900 
5,900 
1,500 


3,200 
5,100 


carbon yield can be justified when all of the available heat 
from regeneration can be used in the reactor. The reactor- 
steel saving results from the decreased recycle-gas rate, in 
that a higher catalyst activity is attained and a vessel of 
smaller cross-section may be used. The lower power re- 
quirements for Model II reflect the smaller recycle-gas 
compression load. Less cooling water is needed because 
less recycle gas is cooled. 

Cost estimates which have been made indicate that the 
equipment savings for Model II result in a reduction in 
investment of 15 to 20 percent over the Model I design. 
Operating costs are correspondingly lowered by 7 to 10 
cents per barrel of feed. 


Present Status of Fluid Hydroforming-—It will be 
recalled that the principal process advantages of Fluid 
Hydroforming are as follows: 

(1) Octane ceiling higher than for other processes. 

(2) No limitation in feed stock end point. 

(3) High sulfur feeds can be reformed without the use 

of desulfurization equipment. 

(t) Good yields of gasoline, especially when higher 

paraffinic feed stocks are reformed. 

(5) Cracked stocks can be reformed with good selec- 

tivity. 

At the present time 127.000 barrels per day of Fluid 
Hydroforming capacity are under construction or are 
operating in the United States and throughout the world. 
These units are of the Model I design. 

In addition to the advantages cited above, the lower in- 
vestment and associated lower operating costs make the 
Model Il Hydroformer a superior means for increasing 
the value of heavy naphtha. It is anticipated that new 
Fluid Hydroformers will use this type of design. 

Original presentation was before the API Division of 
Refining Mid-Year meeting in Houston, May 13, 1954. 
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Figure 1. Yields of butane-free C;. reformate. 


Selecting a Catalytic Reforming Process 


Presenting an economic comparison and process analysis of the major types 


of reforming processes: 


§ Non-regenerative platinum at high pressure 
§ Fluid or moving bed non-platinum 
§ Regenerative platinum at low pressure 


R. A. Steel, J. A. Bock, W. R. Hertwig and L. W. Russum, 


Standard Oil Company (Indiana), 
Whiting 


THERE IS EVERY indication that the vetane ratings 
of motor fuels will continue their steady upward trend. 
Therefore, each refiner must be equipped to increase the 
octane numbers of both his regular-grade and his 
premium-grade gasolines. Catalytic reforming is the most 
practical means for doing this ard, in the planning of new 
catalytic reformers, future octane requirements must be 
considered, 

Several catalytic reforming processes are available to 
the refiner. The current processes can be grouped in three 
types: 

(1) Non-regenerative platinum fixed-bed reforming at 
high pressure. 

(2) Regenerative non-platinum fluid or moving-bed re- 
forming at lower pressure. 

(3) Regenerative platinum fixed-bed reforming at lowe 
pressure, 
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Non-regenerative Platinum Reforming Non- 
regenerative processes use high hydrogen pressure to main- 
tain the activity of the platinum catalyst. Reaction pres- 
sure is normally 500 to 700 psi. The catalyst is changed 
when performance is no longer adequate, catalyst life 
being three months or longer. 

In non-regenerative platinum reforming, naphtha and 
hydrogen-rich recycle gas are preheated and passed 
through three or more fixed-bed reactors in series. The 
temperature drops across each reactor, and the stream is 
reheated before the next reactor. The effluent from the last 
reactor is separated into gas and unstabilized reformate. 


Fluid Molybdena Reforming Fluid or moving-bed 
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processes use molybdena, chromia, or cobalt-oxide catalyst. 
Reaction pressure is normally 100 psi to 300 psi. Activity 
of the catalyst must be restored after a few hours of 
reforming because of coke deposition. The catalyst is. 
therefore, circulated continuously through a separate re- 
generator. Most new non-platinum units use the fluidized. 
solids technique and molybdena catalyst. 

In fluid molybdena reforming, naphtha and hydrogen- 
rich recycle gas are preheated and charged to a reactor 
which contains fluidized catalyst. The temperature is uni- 
form throughout the reactor, and all the heat is supplied 
by the entering streams. Catalyst is regenerated by burn- 
ing off coke with air in a separate fluid-bed regenerator. 
Reactor effluent is separated into gas and unstabilized 
reformate. 


Regenerative Platinum Reforming— Regenerative 
platinum processes can be operated at lower pressure than 
non-regenerative because catalyst activity is maintained by 
regeneration. Reaction pressure is normally 200 psi to 
400 psi. Catalyst is regenerated in place at intervals rang- 
ing from months down to a few days. 

In regenerative platinum reforming, flow of naphtha 
and recycle gas is like that in non-regenerative platinum 
reforming. Air and inert gas are used in catalyst regener- 
ation. This can be doffe either during offstream periods 
or during onstream periods by use of a spare reactor. 


Factors in Selecting a Process — In selecting a proc- 
ess, the refiner should know how the three types compare. 
He should also recognize the coming need for reformate 
of higher octane rating than is now required. 

Major factors to be considered are feed characteristics, 
yield, octane potential, processing cost, and investment. 
These factors have been studied by Standard Oil Company 
(Indiana), with the use of data largely developed in its 
laboratories. For non-regenerative platinum, data obtained 
at 500 psi have been used: for fluid molybdena, Fluid 
Hydroforming™ data at 225 psi have been used; and for 
reyenerative platinum, Ultraforming®* data at 3000 psi 
have been used. 


Feed Characteristics 

Feed characteristics influence process selection in’ sev- 
eral ways. Feed composition affects the yield differences 
between processes, the differences becoming greater as 
the feed contains fewer naphthenes and more paraffins. 
Sulfur in the feed is not normally important with non- 
platinum catalysts: but, with platinum catalyst and high- 
sulfur feeds, desulfurization may be desirable, The coke- 
forming tendeney of the feed is greater for higher end points 
and for eracked stocks. Coke is not a problem with non- 
platinum catalysts, but may be with platinum catalyst. 
particularly in non-regenerative processes. 

These effects can be illustrated by considering 3 typical 
feeds: (1) a Mid-Continent virgin naphtha representing 
averaye vnaphthene and sulfur levels; (2) a Gulf Coast 
Virgin naphtha representing high naphthene content; and, 
(3) a mixed feed with EF percent coke-still naphiha repre- 
senting average naphthene content and high sulfur level. 
Characteristics of these feeds are given in Table 1. 


dield 

Small yield differences become important in the selee- 
tion of a catalytic reforming process. Gasoline yield is 
higher with platinum catalyst than with others, and it 
becomes even higher at lower pressure. The vield differ- 
ences are significant when reforming proceeds to 80 to 85 
octane number, and they become more so at higher octanes. 

Yields from the Mid-Continent feed have been devel- 
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TABLE 1 
Feed Characteristics 


Gall Coast | Mixed’ 


48.1 §2.2 
0.02 0.20 


46.1 


| miaCootinent | 





Gravity, API , 55.5 | 

Sulfur, by Weight Percent 0.03 | 
ASTM Research Octane Number, (with- 

out TEL addition) 

ASTM Distillation, F.: | 

Initial Boiling Point ‘ | 

| 

| 

| 


10 Percent 

5) Percent 

W) Percent 

End Point 

a ~~ Volume by Percent: 

*aratfins 

Olefins 

Naphthenes 

Aromatics 


* Mid-Continent virgin, high-sulfur virgin, and coke-etill naphtha 
oped for all the processes, and from the Gulf Coast feed for 
the fluid molybdena and regenerative platinum processes. 
Yields from the mixed feed are almost identical with those 
from the Mid-Continent feed. 

Yields of butane-free C,, reformate are shown in Fig- 
ure |, When C,. reformate of 93 Research octane number 
(without TEL addition) is made from the Mid-Continent 
feed, regenerative platinum produces 4 percent more C,,. 
reformate than non-regenerative platinum and 6 percent 
more than fluid molybdena. With the Gulf Coast feed. 
regenerative platinum is 4 percent above fluid molybdena. 

Butane yields are shown in Figure 2. At 93 octane num- 
ber with the Mid-Continent feed, regenerative platinum 
gives 1 percent less butane than non-regenerative platinum 
and 2 percent less than fluid molybdena. With the Gulf 
Coast feed, the maximum difference between processes is 
less than | percent. 

Reid vapor pressures are shown in Figure 3. The differ- 
ences between processes are similar to those for butane 
yields. 

Yields of 10-pound-RVP gasoline are shown in Fig- 
ure 4, They depend on the yields and vapor pressures of 
C,, reformate, and they are based on blending C,, °efor- 
mate to 10 pounds, with butane produced in the process 
plus extraneous normal butane as required, At 93 octane 
number with the Mid-Continent feed, regenerative plati- 
num gives © percent more 10-pound gasoline than’ non- 
regenerative platinum and 8 percent: more than fluid 
molybdena. With the Gulf Coast feed, regenerative plati- 
num is 5 percent above fluid molybdena. 

Yield of hydrogen is also important in some cases. lt 
can often be used in desulfurization or in production of 
ammonia or other chemicals. At 93 number octane with 
the Mid-Continent feed, regenerative platinum gives 1100 
cubic feet of hydrogen per barrel of feed: non-regenera- 
tive platinum gives 900 cubic feet: and fluid molybdena 
gives 700 cubic feet. 

Octane Potential 

Today's high-compression automobile engines require 
gasoline of 92 to 95 octane number, Compression ratios 
of 10:1, and octane requirements approaching LOO within 
the next few years are widely forecast. 

Although reforming is at present used mainly to raise 
the average octane level of refinery gasoline, it also in 
the future will be looked to for the large-volume high- 
octane stock needed for blending premium gasoline. Large 
volumes of catalytically cracked stocks are available. but 
they are limited to about 97 Research octane number with 
the addition of 3 ml TEL per gallon. Alkylate and poly- 
mer can go higher, but volumes are low, As premium- 
vasoline octane number advances, reformate can meet the 
need if the reforming octane potential is high enough. 

The octane potentials of the three processes are deter- 
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Figure 2. Butane yields. 


mined by catalyst requirements and by yields. The non- 
regenerative platinum process requires exorbitant catalyst 
inventory or replacement in order to reach the high oc- 
tane numbers. Fluid molybdena and regenerative plati- 
num can reach these octane numbers without requiring 
excessive catalyst, because they provide for catalyst re- 
veneration. Yields from regenerative platinum are higher 
than from fluid molybdena with most feeds: the advantage 
of regenerative platinum becomes larger at higher octane 
levels. Thus non-regenerative platinum has the lowest oc- 
tane potential, and regenerative platinum has the highest. 

The octane numbers economically obtainable depend on 
feed composition as well as on the reforming process. 
With a process of high octane potential, feeds high in 
naphthenes and low in paraffins can be reformed to 100 
research octane number (without TEL addition) and even 
higher: but feeds low in naphthenes and high in paraffins 
can be reformed only to 90 to 95 octane number. Thus 
the high octane potential of the regenerative platinum 
process is of greatest advantage with feeds low in naph- 
thenes and high in paraffins. 


Processing Cost 

Processing cost consists largely of catalyst replacement. 
operating labor, maintenance, and utilities. These items 
will be discussed for catalytic reforming only: auxiliary 
processing, such as desulfurization for the platinum proc- 
esses, will increase the costs. 

Catalyst-replacement cost often is the item which shows 
the greatest variation among processes. In the platinum 
processes, replacement becomes necessary when the cata- 
lyst loses effectiveness: in the fluid molybdena process. 
catalyst replacement is expected to be determined, in most 
cases, by mechanical losses. When a reformate is produced 
which has a 93 octane number (without TEL addition), 
platinum-eataly=t life is expected to be 15 to 25 barrels 
of feed per pound of catalyst for non-regenerative proc- 
esses, and at least twice as long for regenerative proc- 
esses. At lower octane levels. catalyst life for both 
processes will be much longer. The replacement rate for 
fluid molybdena catalyst is expected to be about 0.2 
pounds per barrel of feed. Replacement will cost about $4 
per pound for platinum catalyst. and about 60 cents per 
pound for fluid molybdena. 

Operating-labor, maintenance, and utilities costs differ 
somewhat for the three processes. Non-regenerative plati- 
num is lower in operating-labor cost because it has the 
simplest equipment. It is closely followed by fluid molyb- 
dena, and regenerative platinum is highest. Non-regenera- 
tive platinum is also lowest in maintenance cost, but the 
differences among the three processes are small. All three 
have about the same utilities cost. 


Investment 
Investments for the three processes vary because of dif- 
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Figure 3. Reid vapor pressures of C,, reformate. 


ferences in equipment used for reforming, differences in 
auxiliary operations needed, and diflerences in’ catalyst- 
inventory cost. Other factors. independent of the process, 
affect equipment-cost differences somewhat, and affect 
total costs greatly. 

Reforming-equipment cost is lowest for non-regenera- 
tive platinum. It is 10 to 25 percent higher for regenera- 
tive platinum, the difference being smaller if regeneration 
is done during offstream periods than if a spare reactor 
is provided to permit uninterrupted reforming. The 
reforming-equipment cost is highest for fluid molybdena, 
but the percentage difference is lower for larger units. 

Non-regenerative platinum often has additional equip- 
ment for the auxiliary operations of desulfurization and 
feed prefractionation. Regenerative platinum requires these 
operations less frequently. Fluid molybdena very seldom 
requires them. 

A major influence on equipment costs is the competitive 
situation in the refinery-construction industry. Other im- 
portant factors are the refiner’s engineering and operat- 
ing requirements for such items as blowdown facilities, 
spare pumps and compressors, instrumentation, utilities’ 
supply. and accessibility of equipment. These factors affect 
total investment greatly, but they do not usually affect 
so much investment differences between processes. 

The cost of reforming-catalyst: inventory depends on 
both inventory and price, Catalyst inventory must be de- 
termined specifically for each case because it is affected 
by feed stock, octane requirement, catalyst effectiveness, 
and design of the unit. The price of new platinum catalyst 
is $6 to SLE per pound, of which all but about $+ per 
pound is recoverable platinum cost. The price of molyb- 
dena catalyst is about 60 cents per pound. The higher price 
of platinum catalyst tends to offset the higher equipment 
cost for fluid molybdena reforming. 


Viseellaneous 

Other factors in the selection of a process include values 
of feed and products, the effect of upsets, royalty rates, 
and the extent of development and commercialization. 

Values of feed and products depend on the individual 
refinery situation, Low values for fuel gas and batane 
emphasize the advantage of high reformate yields. 

Upsets can be caused by factors not related to the proe- 
ess. such as changes in feed or failure of utilities; and 
by factors related to the process, such as equipment fail- 
ure or operator error. The possibility of upsets due to 
outside factors is about the same with all processes, but 
the possibility of upsets due to factors related to the proc- 
ess inereases as the equipment becomes more complex. 
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Excessive catalyst coking is likely to occur during upsets. 
The fluid molybdena and regenerative platinum processes 
can recover from excessive coking without catalyst change. 

Royalty rates depend on the particular process being 
considered, Competitive royalty rates are being quoted 
for processes of the three types. 

All three types of process have backgrounds of exten- 
sive development, and are being widely commercialized. 
They are the subject of major development programs by 
large refiners, construction companies, catalyst manufac- 
turers, and other development organizations. The non- 
regenerative platinum process is the oldest; more than 100 
units, with a combined capacity in excess of 600,000 bar- 
rels per stream day, are reported to be operating, under 
construction, or in the planning stage. Fluid Hydroform- 
ing is more recent; eight units, with a combined capacity 
of approximately 110,000 barrels per stream day, are 
being operated, built, or planned. Three moving-bed units 
which use non-platinum catalysts, with a combined capac- 
ity of about 10,000 barrels per stream day, are also re- 
ported as being built or planned. The regenerative plati- 
num process is the latest development; seven Ultraform- 
ing units, with a total capacity of about 60,000 barrels 
per stream day, are being designed and constructed. 


Economic Comparisons In the selection of a re- 
forming process for a given refinery, an economic com- 
parison is needed which combines the process factors with 
the economic factors peculiar to the refirery. Although 
each refinery situation is different, the scope of such eco- 
nomic comparisons can be illustrated by three cases se- 
lected to cover a broad range of feed characteristics, 
reformer size, and feed and product values. 

The cases involve three types of feed previously dis- 
cussed; the yields for each case are shown in Table 2. 
The comparisons cover non-regenerative platinum, fluid 
molybdena as represented by Fluid Hydroforming, and 
regenerative platinum as represented by Ultraforming. 
Reformate octane numbers of 93 and 98 are used to show 
the coming situation. 

In each case, feed of either 400 or 380-F. ASTM end 
point is assumed jo be available. For fluid molybdena and 
regenerative platinum, the higher-end-point feed is used. 
For non-regenerative platinum, the lower-end-point feed 
is used io avoid excessive catalyst deterioration, and a 
heavy-naphtha cut between 380 F. and 400 F. is left over. 
This cut can be blended either into distillate fuel or 
thermally reformed to raise its octane rating; the eco- 
nomics are about the same either way. In these cases 
thermal reforming is assumed. Both thermal reforming 
and adjustment for the octane effect of differences in 
yield of catalytic reformate are included in the octane- 
adjustment cost. 

Catalyst-replacement costs are based on a requirement 
of 0.2 pounds per barrel of feed for fluid molybdena. 

Catalyst lives of 20 barrels per pound for non-regenerative 
po and 40 barrels per pound for regenerative plati- 
num, are used at 93 octane number. A catalyst life of 35 
barrels per pound for regenerative platinum is used at 98 
octane number, this life being possible because of the high 
naphthene content of the feed in the 98-octane case. 

The investments are on a basis which assumes inter- 
mediate-cost construction and the same onstream factor 
in all cases. The investments for the regenerative platinum 
process include the cost of a spare reactor to permit un- 
interrupted reforming. Each total investment includes the 
initial charge of catalyst and, for fluid molybdena, the 
inventory of spare catalyst. 
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TABLE 2 
Yield and Quality Data 


Mid-Continent | Gulf Coast | 
Feed | Feed i Mixed Feed* 
Non- Non- | 
Re- Re- Re- Re- | 
fenera- fenera- genera- genera- 
tive | Fluid | tive Fluid tive tive 
Plat- | Molyb- Plat- | Molyb- Plat- , Plat- 


dena | inum | dena = inum = inum 


Re- 

genera- 
Fluid | tive 
Molyb-| Plat- 
dena | i 


Reforming Yields: 
Dry gas, percent by 
weight. . | 104 
Butane, percent by 
volume 5.6 
(s+ reformate, 
percent by volume; 80.2 
Carbon, percent by 
weight 00 
Gy + Refermate 
Properties: 
Gravity, API 
ASTM research 
octane number 
(without TEL 
addition) 
Keid vapor-pressure | | 
increase, poundst 1.6 3.3 


* Mid-Continent virgin, high-sulfur virgin, and coke-still naphthas. 
t Difference between Reid vapor pressure of Cs+ reformate and Reid vapor pressure 
of reformer feed 





TABLE 3 
Economics of Reforming 5000 Barrels Per Calendar Day of Mid- 
Continent Feed to 93 ASTM Research Octane Number 
(Without TEL Addition). 
(Thousands of Dollars) 





Regenerative 


Fund 
Molybdena | Platinum 





Anaval Operating Cost: 
Materials: } 
Gasoline (12.0 cents per = ) | 2,300 25a0 
Butane (3.5 cents per 320 3h0 
pes oe ES ant par’ TOE woul ; — 160 170 
Tetraethyllead - #0 100 


Sub-Total - aol 1,820 1,950 
Processing, Ex-catalyst: ' 
—— labor and miscellaneous. . . 
Maintenance 
Utilities 


Sub-Total 
Catalyst ‘ 
Octane adjustment 
Total Operating Cost 
Investment Cost: 
Process equipment . 
Initial catalyst ' 100 
Total Investment i 2.100 


*A “fuel-oil equals nt gallon” is 150,000 Btu. ret heatung value 


Vid-Continent Case 

The first case compares three processes for catalytic 
reforming of 5000 barrels per calendar day of Mid- 
Continent naphtha to 93 octane number, without TEL 
addition. The economics are shown in Table 3 

The total operating cost covers materials, processing, 
catalyst, and octane adjustment. These combine to show 
that non-regenerative platinum reforming costs $240,000 
more per year than fluid molybdena, and $810,000 more 
than regenerative platinum. The differences result from 
higher catalyst and octane-adjustment costs for non- 
regenerative platinum, and from better yield and lower 
materials costs for regenerative platinum. 

In total investment, non-regenerative platinum reform- 
ing costs $400,000 less than fluid molybdena, and $200,- 
000 less than regenerative platinum. 

This case shows an investment advantage for non- 
regenerative platinum. However, this is outweighed by the 
operating-cost advantage of regenerative platinum, which 
will pay off the extra $200,000 investment in 6 months 
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after 50 percent income tax. Fluid molybdena is higher 
in both investment and operating cost. 


Gulf Coast Case 

The second case involves reforming of 10.000 barrels 
per calendar day of Gulf Coast naphtha to 98 octane num- 
ber (without TEL addition). Because of the high naph- 
thene content of the feed, this high octane rating is well 
within the reach of fluid molybdena and regenerative 
platinum reforming. Non-regenerative platinum would 
probably not be practical at this octane level, and is 
omitted from this comparison. The economics of this case 
are shown in Table 4. 

Here regenerative platinum has a clear advantage. It 
saves $1.120,000 per year over fluid molybdena, almost 
entirely as a result of better yield; and it requires an in- 
vestment only $100,000 greater. 


Vixed-Feed Ca sc 

The third case involves reforming of 20.000 barrels per 
calendar day to 93 octane number (without TEL addi- 
tion). The available feed is a mixture of Mid-Continent 
virgin. high-sulfur virgin, and high-sulfur coke-still naph- 


TABLE 4 


Economics of Reforming 10,000 Barrels Per Calendar Day of Gulf 
Coast Feed to 98 ASTM Research Octane Numbers (Without 
TEL Addition) 

(Thousands of Dollars) 


} Fluid 


Regenerative 
Molybdena 


Platinum 








Annual Operating Cost: 
Materials 
Gasoline (11.5 cents per gal.) 4,840 3,480 
Butane (4.5 cents per gal.) 940 700 
Fuel gas (2.0 cents per FOE gal.*) 310 170 
Tetraethyllead 190 140 
Sub-Total 3,400 | 2,410 
Processing Ex-catalyst: 
Operating labor and miscellaneous 200 300 
Maintenance 100 70 
Utilities 200 210 
Sub-Total 5m) 5N0 
Catalyst 440 420 
Octane adjustment 130 0 
Total Operating (ost 4,530 
lavestment Cost: 
Process equipment 3,300 
Initial catalyet 200 


Total Investment 3,500 


* A **fuel-oil equivalent gallon” is 150,000 Bru. net heating value. 


TABLE 5 


Economics of Reforming 20,000 Barreis Per Calendar Day of Mixed 
Feed* to 93 ASTM Research Octane Number (Without TEL 
Addition) 

(Thousands of Dollars) 

Nen-Re- Re- 
generative Fluid generative 
Platinum © Molybdena = Platinum 








Annual Operating Cost: 
Materials: 
Gaacline (13.5 cents per gal.) 10,440 11,300 5,080 
Butane (6.8 cents per gal.) 2,10 2400 1,670 
Fuel gas (6.0 cents per FOR galt) 2,120 2,110 1,400 
Tetraethyllead on | 380 270 
Sul-Total 5.810 350 41,650 
Processing Excatalyst: i 
Operating labor and miscellaneous BILD 270 30 
Maintenance 110 130 130 
Utilities 1740 i) 1,79 


Sub-Total 2.150 Ts 2,260 
Catalyst 150 ws) Ts) 
Octane adjustment woo 200 0 


Total Operating Cost 10,370 210 7,69 

lavestment Cost 
Process equipment 3,000 20 4,300 
Initial catalyst 100 300 1,800 


Total Investment 5,400 4,500 6,100 





* Mid Continent virgin, bigh-qulfur virgin, and coke-still naphtha. 
+ A “fuel-oil equivalent gallon” is 150,000 Btu. net heating value 
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Figure 4. Yields of C;. reformate. 


thas. Desulfurization of this feed is required for both 
platinum processes, but no special treatment is needed for 
uid molybdena. The economics of this case are shown 
in Table 5. 

In operating cost, regenerative platinum saves $2,680,000 
per year over non-regenerative platinum, and $1,520,000 
per year over fluid molybdena. As in the Mid-Continent 
case, the differences are due to the better yield and lower 
materials’ cost with regenerative platinum, and to the 
higher catalyst and octane-adjustment costs with non- 
regenerative platinum. 

In total investment, both platinum processes are higher 
than fluid molybdena. The extra cost reflects both the need 
for desulfurization and the high initial catalyst cost. 

In this case non-regenerative platinum is unattractive 
compared with fluid molybdena because both operating 
costs and investment are higher. Fluid molybdena is $1,- 
600,000 cheaper than regenerative platinum in investment, 
but the $1,520,000-per-year saving in operating cost with 
regenerative platinum would give a payoff attractive to 
many refiners. In a situation like this, a careful economic 
study, including allowance for income-tax effects, should 
be made before either process is selected. 


Discussion 

These cases show that yield is often the most important 
factor the selection of a catalytic reforming process. Gaso- 
line yield depends on both yield and Reid vapor pressure 
of C,, reformate. In these cases an increase of one percent 
in yield of C,, reformate is worth 3.4 to 4.5 cents per 
barrel of feed, and a decrease of one pound in C,, Reid 
vapor pressure is worth 2.5 to 3.3 cents per barrel of feed. 

At current octane levels, non-regenerative platinum re- 
forming is a reasonable choice in some refinery situations. 
Its investment is often lower than that for the other proc- 
esses, and it can meet today’s octane requirements, Fluid 
molybdena reforming is best adapted to large units and to 
the processing of high-sulfur feeds. Its investment in such 
situations is lower than that for the other processes. Re- 
generative platinum reforming has an important economic 
advantage over the other processes in its higher yields, 
particularly as octane levels rise. 


Original presentation was before the API Division of 
Refining Mid-Year Meeting, Houston, May 13, 1954. 
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Control corrosion costs with .. . 


A Painting System That Really Works 


Application costs were reduced 55 percent by this scientific program built 





on four major points: 


§ Printed manual 


F. T. Radecke, 
Shell Oil Company, 
Wood River, Ill. 


SHORT COATING LIFE and high unit cost this was 
the history of painting in Shell Oil Company’s refineries 
before the adoption of the present highly successful sys- 
tem. The new system is an organized project outlined in 
four key phases: Program, Organization, Material, and 
Application. The implementation of the project, with the 
net results of savings in excess of 55 percent in applica- 
tion costs, is presented here. 

Program — This phase was covered by the issuance of 
a booklet, Protective Coating Manual, prepared by Shell 
engineers with the assistance of paint industry authorities. 
and issued to all manufacturing units. The contents in- 
clude general color standards, procedures, and paint for- 
mulae. A second publication, Manual of Painting Practice, 
was issued in L951 to provide supplemental information 
on protective coating materials. 


Organization An organization known as the Atmos- 
pheric Corrosion Subcommittee was created as part of 
Shell Oi! Company's management engineering council, 
which correlates engineering problems within the com- 
pany. There is a subeommittee chairman who conducts an 
annual meeting of the subcommittee, which is composed 
of an engineer from each refinery assigned to atmospheric- 
corrosion mitigation. These so-called “paint engineers” are 
responsible for supervision and interpretation of the man- 
ual, development of paint systems in special cases of 
severe environments, initiation of test work, and requisi- 
tioning of material requirements. The paint engineer 
works closely with paint-craft supervisors on all phases 
of coating activities. The chairman annually visits all the 
plants for field observation and discussion of coating 
problems. He also advises subcommittee members and 
management of progress and development. 

To work with the paint-craft: supervisors is the most 
important function of the engineer. Inasmuch as the super- 
visors are of the old school which takes pride in high 
spreading rates per gallon, considerable time must be ex- 
pended to sell the newly developed concepts of film thick- 
ness and uniformly applied coatings. The supervisor is 
expected to train the craftsmen in these new ideas. 

In addition, inspection of applied coatings was inaugu- 
rated in all plants. Craftsmen who exhibited superior in- 
telligence and spray-painting capabilities were selected as 
full-time inspectors in the larger plants. This practice also 
provides supervisory training for future needs. Inspection 
of Shell Oil Company's and contractors’ work includes 
approval of surface preparation and coatings in a given 
paint system. The inspector makes visual examination and 
measurement of the dry films and is responsible for main- 
tenance of the coating records, 
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§ Organization 


® Material 6 Application 


In the course of the work to improve protective coatings 
it was found that the professional house painter usually is 
a poor industrial painter. Spray painting of tanks and 
structures is a relatively new application method, which 
is somewhat faster than brush painting and tends to coat 
the painter as well as the steel surfaces, These craftsmen 
are difficult to instruct and are seldom satisfied to remain 
employed as spray painters. Accordingly, applicants for 
the paint craft have been given intelligence tests, among 
others, to assist supervisors in selection of personnel. Men 
with the better intelligence-test results prove to be more 
adept in learning industrial painting procedures, and they 
remain employed as satisfactory craftsmen. 


Materials Observations in the field disclosed many 
early paint failures after one to three years of film life. 
Corrosion was not always evident through the primers. 
This indicated external causes such as inadequate thick- 
ness of the applied coatings or poor weathering capacity 
of the dry film. Proprietary primers and finish coatings 
were purchased from a number of paint manufacturers. 
mostly on the bases of application ease and finish appear- 
ance. Because of the multiplicity of corrosion-resistant 
paints on the market -many untried and backed by ex- 
travagant claims it was difficult to make selections by 
other than trial-and-error experience. Inasmuch as_ this 
method had yielded little gain in the past, specifications 
were prepared for paint formulae. Public agencies. such 
as the army engineers and experts in the basic paint- 
materials field, were consulted when the formulae were 
written. This enabled Shell Oil Company to take advan- 
tage of research and development work which had been 
previously concluded by others, and to quickly start a 
program with proven coatings. 

Most of the currently used paint specifications are based 
on the alkyd- and phenolic-resin vehicles in white, alumi- 
num, gray, and black finish coatings. Shell Development 
Company presently is working on specification formulae 
in epoxy and vinyl-resin vebicles for general plant appli- 
cation ip an effort to extend durability and to improve 
appearance. The long-range appearance factor is becom- 
ing increasingly important as coating durability increases 
and the repainting cycle is reduced. 

In the development of primers one of the most signifi- 
cant decisions which had been made was to employ only 
inhibitive-type pigments, because the inert pigments. such 
as iron-oxide and siliceous extenders, demonstrated poor 
durability in plant environments. Our experience was that 
the inert primers required renewal as frequently as the 
finished coatings weathered away. There are three com- 
monly used specification primers, all pigmented with red 
Vol. 33, No. 5 
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lead as the inhibitive agent. The primers, designated as 
“A,” “B,” and “C.” are as indicated in Tables 1, 2, and 3. 

This particular primer was adopted because of its fine 
surface-wetting characteristic. It is commonly sprayed on 
bare sandblasted steel because it will flow freely into weld 
seams and plate irregularities. Good spraying properties 
plus the high surface-wetting characteristics have elimi- 
nated paint-brush applications in all work in which the 
steel has been cleaned by sandblasting. 

This primer sprays well and has excellent durability. 
It is hard and resistant to weathering when finished top 
coats wear away or are mechanically pierced. 

This material was adapted for brush applications on 
bare, hand-cleaned. repainted surfaces. As a large portion 
of plant painting is on hand-cleaned surfaces especially 
in operating areas--spraying of primers is not practical 
on a spot basis. nor can spraying be done freely in all 
cases. In other words, this is a first-coat spot primer. 

Each of the primers has a definite function and is used 
accordingly. Finish coats applied over the primers are 
selected in accordance with plant color schemes. However. 
the finishes are high in resin-solid content in the varnishes. 
and are pigmented with materials least reactive to an in- 
dustrial environment, such as titanium in white and grays. 
Common aluminum coatings are in this category. 

There are also specifications prepared for vinyl and 
water-soluble-type wash primers. It is intended that these 
materials will be used in addition to. and under, the pri- 
mers previously outlined herein. They are expected to 
provide added surface protection in the more severe en- 
vironments and on tank roofs, There are approximately 
2 million square feet of surface in the refineries coated 
with wash primers. It will be some time before their worth 
can be evaluated. 

Specification paints are being purchased for approxi- 
mately the same price as the unsatisfactory proprietary 
products formerly applied— all at less than $5 per gallon. 
Finish and primer materials are carried in warehouse stock 
in the individual plants, and stock replenishment is made 
on the paint engineer's predictions of need to the purchas- 
ing and stores department. The purchasing department 
submits the specifications to the manufacturers who quote 


TABLE 1 
Composition of “A,"’ Shell Standard 19-1.11 


(Meets Federal Specification TT-P-860, Type 11 Red-Lead Mixed-Pigment Alkyd- 
Varnish Linseed-Oil Paint) 


| PERCENT BY WEIGHT 


Minimum Maximum 





Pigment: 
Red-lead 97-percent grade 65.0 
Red iron oxide 150 
Magnesium silicate 
Mica (325-mesh) 40 
Aluminum stearate 

Vehicle: 

Raw or alkali-refined linseed oil 

Alkyd-resin solids 

Volatile mineral spirits and drier 


TABLE 2 
Composition of “‘B,"’ Snell Standard 19-1.12 


(Meets Federal Specification TT-P-860, Type IV Red-Lead Mixed-Pigment 
Phenolic-Varnish Paint) 


PERCENT BY WEIGHT 
Minimum Maximum 


Pigment: 

Red-lead 97-percent grade SSO 

Diatomaceous silica 

Magnesiam silicate 

Aluminum stearate os 
Vehicle 

Phenolic varnish 

Mineral spirits, solvents, and drier 


May, 1954--Prrroteum REFINER 





Nn 
v 


—) 





Nn 
° 





vw 


° 





v 





COST PER 100 SQFT IN DOLLARS 
































1949 1950 1951 1952 1953 1954 
Figure 1. Relative costs and life expectancy curves. 


their price for the material being ordered. The paints are 
being made by a large number of manufacturers from 
coast to coast with good uniformity. On delivery. a sample 
is drawn from all batches for analysis in plant labora- 
tories. There are specific compositional and property 
values outlined in each specification for the guidance of 
the manufacturers and the analyst. Many of the early de- 
liveries were returned, after discussion with the paint sup- 
pliers. for being considerably off specification, Returns 
are now rare. Slight deviations are not considered suffi- 
cient cause for return; however, vehicle-solids and 
pigment-content deviations to the low side are viewed with 
alarm. On oceasion, overcooked varnish was detected 
which, if applied, would yield worthless coatings. 

During extremes of weather viz., heat, cold, and high 
humidity — solvents are added to the paint in the field to 
speed or slow drying time or to improve adhesion to un- 
dercoatings. The practice of employing solvent additives 
has improved aluminum finish coatings and has extended 
film life through more complete pigment leafing. Addi- 
tives--usually at the rate of 2 to 4 fluid ounces per 
gallon supply needed material adjustment where var- 
nish solids are high in quality coatings. The solvent evap- 
oration rate must be fast enough to agitate the aluminum 
flake in the varnish under varying conditions. The inspee- 
tor handles all additives for Shell Oil Company and con- 
tractors’ forces at the job site. For obvious reasons Shell 
also supplies specification materials for contracted work. 

See a typical specification outline in Appendix A. 


Application One of the first steps undertaken in this 
phase of atmospheric-corrosion mitigation was a study of 
surface preparation. Hand-cleaning tools were supple- 
mented with pads of heavy grit papers which improved 
surfaces and reduced cleaning time. Power tools have not 
been exploited due to the sparking hazard. Because of 
more satisfactory cleaning, sandblasting is preferred 


TABLE 3 
Composition of ‘C,"’ Shell Standard 19-1.13 
(Meets Federal Specification TT-P-86a, Type 1 Red-Lead Linseed-Oil Paint) 


| PERCENT BY WEIGHT 


Minimum Marimum 





Pigment: 
Red-lead 97-percent grade 0965 
Aluminum stearate 03 
Vehicle: 
Raw hnseed ol . 
Pale heat-bodied linseed oil 
Volatile mineral spirits and drier. 
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where sparks are not a hazard. 

A review of blasting sands found none better than the 
Ottowa sawing type already in use. This is a highly graded 
product, 70 percent of which passes through a U. S. stand- 
ard 4)-mesh sieve. The cost is approximately $5 per ton 
in bulk and $10 per ton in bags. - are preferred where 
mechanical handling facilities exist. Bulk handling sub- 
stantially exceeds the $5 differential between the two types 
of shipment. 

A blasting trailer-mounted machine was rebuilt for two 
outlet lines instead of the previous single line. A 500- 
cubic-feet-per-minute compressor was attached with a dis- 
charge pressure of 100 to 110 psi. The result was a 25- 
percent reduction in blasting labor cost, as one machine 
tendner could tend the two operating hose lines from one 
machine. Two men per nozzle formerly were required. 
Thoroughness of cleaning on blasted surfaces became im- 
portant because of the wide variation in costs. Class 2 
blasting, or a slightly clouded finished surface is the de- 
sired standard for most environments. Metal white blast- 
ing finishes, described as Class 1, cost virtually twice as 
much as Class 2 work. To date. the apparent coating life 
and the satisfactory condition of prime coats do not ap- 
pear to warrant the better grade of blasting in most of 
the refineries. 

Thin and uneven spray painting was the next problem 
to be overcome. The first step was instruction of the super- 
visors and craftsmen in protective-coating objectives. In 
some cases condensed texts were prepared for the painter 
craftsmen who were instructed on a classroom basis. Por- 
tions of spray-painting films, issued by a spray-equipment 
manufacturer, also were used in the instructive sessions. 
The craftsmen proved to be apt pupils both in class and 
later in the field. The major points discussed were work- 
ing with low pressures, and operating the spray guns close 
to the surface to be coated with the correct gun adjust- 
ment for good pattern. The adding of paint to edges, 
crevices, and irregular areas with the guns held at right 
angles to the surfaces being painted was emphasized. 
Because of surface-preparation cost and repainting fre- 
quencies, the economics of an exterior coating system dic- 
tate reduced spreading rates or the maximum possible wet- 
film application without sags or runs. 

Stage rigging was changed to provide suspension of 
stages from pipe or wheel rollers operating on the edge 
of the roof, Rollers are held at the rim by means of cables 
hack to center fixtures in the roof of the tank. In the event 
of off-center fixtures, a chain block is installed in the 
cable system and payed out or pulled in as required dur- 
ing progress around the tank. With the rolling suspension 
equipment the practice is to start work by pulling the 
stage to the top ring of the tank. Two painters are on the 
stage, with a man on the roof who pulls the coupled 
rollers along the edge as work progresses on the side. 
Pulling from, say, the tank stairway to the foamite lines 
will provide continuous travel for the stage of one-third 
to one-half of the tank circumference. On arrival at the 
foamite lines the stage is lowered one rirg for the return 
trip to the stairway and for painting in transit. This 
method cuts stage lifts to the minimum, is less wearing 
on the personnel, and adds to the time in which spray 
painting actually is being done. 

The greatest single innovation probably is the paint 
pump, which now is available from several manufactur- 
ers. The reciprocating type is preferred since it only oper- 
ates when a spray gun is open. The medium-sized units 
are capable of a maximum discharge pressure of 550 psi 
on an input of 100 psi of air to the drive cylinder. The 
pumps can be throttled down to normal painting pres- 
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sures—20 to 60-psi discharge—by means of diaphragm 
control on the inlet air to the driver. These pumps can 
best be described as similar to those used in service sta- 
tions to grease automobiles. Attached to the rim of open 
barrels used for paint reservoirs, the pump foot valve is 
immersed in paint. Paint supply can be replenished at any 
time during spraying—without a shutdown -as the reser- 
voir is not under pressure. 

For tanks the pump and barrel reservoirs are placed 
at a convenient roadside spot or in a paint trailer located 
at roadside. Paint deliveries from warehouse stock can 
then be brought alongside with a minimum of handling. 
The reservoir is filled, the pump is set at the desired dis- 
charge pressure, and the hose is pulled off a reel with 
the paint supply being fed from the pump through the 
reel hub shaft to the hose. The hose lines and spray guns 
are the only equipment to go over the fire wall to distant 
tanks. Four spray guns have operated successfully from 
one pump at distances up to 1200 feet and 48 feet high 
on tank roofs. The 34-inch discharge hoses are reduced 
to %%-inch hoses by means of Y connections for the last 
100 feet to permit multiple-gun operation. 

In operating units which require a general repainting. 
the practice is first te clean the surfaces and do the neces- 
sary spot priming. After all cleaning and priming have 
heen completed, the pump is situated at the plot edge 
where supply trucks have access. Again the reservoir is 
filled, and the hose line is pulled out as necessary for two 
to four guns to spray the entire unit. Paint has been 
pumped as high as 150 feet in operating areas. Whenever 
painting operations are to continue the next day, the hose 
lines are left stretched out and under pressure. The guns 
are dropped into a pail of distillate to prevent the mate- 
rial from hardening on gun tips. This practice saves daily 
equipment-cleanup time. 

The carrying of paint and pressure pots to the tops of 
tanks, over fire walls and throughout operating units has 
been eliminated. It is noteworthy that there is no need for 
shutdown of spraying to replenish the paint supply. 

Another essential tool added was the dry film gage. The 
permanent-magnet type in pocket size is most practicable 
for widespread field use. The practice of constant inspec- 
tion and the use of the film gage have resulted in fairly 
uniform coatings with the desired minimum thickness of 
1.0 mil per coat. The average film thickness for a 4-coat 
system is approximately 5.5 mils. This appears to estab- 
lish the value of inspection and application control. 

Materials for specific systems are outlined in Table A. 

Insulated equipment and piping are primed with 2 coats 
under the insulation if the operating temperature is less 
than 220 F. Surfaces above this temperature under insu- 
lation remain unpainted. It has been found that corrosion 
occurs on insulated surfaces at temperatures up to approx- 
imately 220 F. Two coats of inhibitive primer before in- 
sulating seem to check the attack. 

The objective is one of maximum film thickness com- 
patible with good economics and severity of environment. 
Film thickness is proving to have a direct relationship to 
surface protection and coating’ longevity. In any event, 
paint systems cannot be preconceived for all surfaces in 
the refineries. The paint engineer must exercise judgment 
in the recommendation of coating systems or special mate- 
rials whenever corrosion indicates a need. 


Evaluation—Although the problem of atmospheric 
corrosion is far from concluded, favorable results are be- 
coming apparent on the basis of the program thus far. 
An outline of direct costs per unit of large storage-tank 
surfaces in one plant will illustrate progress. 
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In 194% an average of $24 per square (100 square feet) 
was expended to sandblast and to apply two coats of 
proprietary paint on new steel. The labor and material 
ratio was 4:1. and coating life was 2.5 years. Dry film 
thickness was unknown but, at best, it could not have ex- 
ceeded two mils. The mean cost per square per year of 
film life was $9.60. In most cases the single coat of inert 
primer generally had failed and required replacement. 

Since the program was inaugurated in 1948, the painter 
has had an hourly rate increase of more than 24 percent. 
The current average expenditure is $10 per square to 
sandblast and to apply four coats of paint on new steel. 
The labor and material ratio is approximately 1:1, and 
dry film thickness is from 5.5 mils to 6.0 mils. Subse- 
quent coating measurements on many surfaces indicate a 
minimum life of seven years. On this basis the cost per 
square per year will be $1.43. It is anticipated that the 
lead prime coats will not require renewal for the life of 
the tank, provided that new weather coats are applied 
when needed. Spct priming and two finish coats currently 
are being applied for a maximum of $6 per square, which 
should yield another seven years of weather-coating life. 
On completion of the second paint cycle (14 years total). 
the unit cost per year of life would be $1.14. 

A cost breakdown for sandblasting and applying four 
coats on a 16-tank project is outlined in Table 4. 


Conelusion— In conclusion, it must be pointed out that 
all of our coatings are not faultless. Coating repairs have 
been made on a spot basis in a few instances such as wind- 
girder edges. thin areas. and tank stairways. However. 
specification materials, trained craftsmen, good surface 
preparation. and application of sufficient film thickness 
coupled with aggressive inspection and supervision-- are 
vielding favorable results. Figure 1 shows the relative 
cost decrease and the longevity increase for our four-coat 
systems on tanks. The best progress measurement is the 
extent of protection afforded at low unit cost per year 
of coating life. 


APPENDIX A 
Shell Standard 19-1.11 
Red-Lead Mixed-Pigment 
Alkyd-Varnish Linseed-Oil Paint 
(Meets federal specification TT-P-8C€a, Type IT) 
1. General Requirements— a. Condition in container: 


TABLE A 


Thickness 
How Applied | (Mils) 


| Specification Material 


A. Sandblasted Surfaces—Tanks and Structurals 
| 
|. First prime 19-1.11 Spray 
2. Second prime 19-1.12 Spray 
3. First finish Black or aluminum | Spray 
4. Second finish Black or aluminum | Spray 
| 


B. Hand-Cleaned Surfaces—Tanks and Structurals 


19-1.13 Brush 
19-1.12 Brush 
Black o¢ aluminum Spray 
Black or aluminum | Spray 


First spot prime 
Second spot prime 
First finish 
Second finish 


nice 


. Mand-Cleaned or Sandblasted Bare Piping 


Prime coat | 19-1.13 Brush cr spray 

Second coat Equal parts 19-1.12 
plus phenolic black 

Black or aluminum 


Krush or spray 


15 
Brush or spray 15 


Finish coat 


D. Hand-Cleaned or Sandblasted Equipment 
There are no particular systems developed in this case. Cienerally, equipment can tx 
classified as falling in one of the three foregoing systems, depending on skin temperature. 
(Nete: The reasoning on the pipe-coating system is that piping is more uniform in 
temperature, generally warm, and corrosion rates are low. Heavy protective coatings normally 
are not necessary 
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The paint shall be well-ground, shall show no skinning 
in a freshly opened full can, nor settle badly, liver, gel. 
or cake in the container. It shall be capable of being 
broken up with a paddle to a smooth uniform paint. 

b. Working properties and appearance: The paint shall 
have good brushing properties, shall work easily, shall 
possess good leveling, and shall dry to a uniform, smooth 
eggshell-gloss finish without streaking, running, or sag- 
ging. 

2. Composition a. Pigment: The proportions of the 
various pigments on a percentage-by-weight basis shall be: 


| PERCENT BY WEIGHT 


Mi M 











Red Lead (97-percent grade) | 65.0 
Red iron oxide (85-percent grade) 15.0 
Magnesium silicate <“~ 
Mica (325-mesh).. .. 40 
Aluminum stearate . 














True red lead (Phs04) 
Tron oxide (Fe2s) 
Siliceous. . 


Percent ye = 

Minimum Maximum 
Red lead (97-percent grade) 65.0 eke 
Red iron oxide (85-percent grade) 15.0 17.0 
Magnesium silicate e es ley 14.7 
Mica (325-mesh) ; ae 10 6.0 
Aluminum stearate ; 0.3 


The extracted pigment on analysis shall conform to the 
following quantitative requirements: 
Percent by Weight 
Minimum Maximum 
True red lead (PbO)... ..... .. 63.0 ca 
Iron oxide (Fe:O,) bowie oe SO ; 
Siliceous . . 22.0 

hb. Vehicle: The vehicle shall consist of raw of alkali- 
refined linseed oil, blended with a glyceryl-phthalate-type 
varnish composed of a linseed-oil modified resin (30- 
percent phthalic-anhydride minimum), together with the 
necessary driers and volatile mineral spirits. 

The vehicle shall be free from rosin and rosin deriva- 


TABLE 4 
16 New Tanks Painted* 
(Total Sq. Ft.—260,239. Total Cost—$24,069.04) 


Sand First Second | Third | Fourth | Misc. 
| Blasting | Coat Coat | Coat | Coat | Rigging Hauling | Labor** 





Labor | 3,676.15} 1,695.27) 1,944.38] 1,601.34] 1,768.00] 345.02 | 1,033.74] 302.80 
Material | 1,560.05) 3,040.65) 3,247.7m) 1,500.92) 1.959.70] if 
Total ...| 5,236.20] 4,739.12) 5,192 16) 3,492.30] 3,727.70] 345.02 1,033.74) 302.80 
Percent labor | 70.0} 36.0, 37.0 60) 470| 100 10 
Percent ma- | j } 
ler), ] 30.0 | 40 63.0 54.0 5.30 
Percent total | | | 
cast } 24.7 | 





19.7) 216 4.5) 155 | 4} 43 


12,369.74 514 
Percent of 24,096.04 
11,699.30 4.86 


Total labor 
fotal material 
24,069.04 


Cost per square 
260,239 


Total cost 


eee 


fotaf square Feet 


* Plant overhead not included. 
** Labor for removing sand from floating roofs 
*** Square = 100 aq. ft. 
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tives. It may contain addition agents such as antioxidants 
or wetting aids, and shall have the following proportions 
on a percentage-by-weight basis: 


PERCENT BY WEIGHT 


Mini im 








Kaw of alkali-refined linseed ol 
Alkyd-resin solids 
Volatile mineral spirits and drier 440 


Percent by Weight 
Minimum Maximum 
Raw or alkali-retined linseed oil 28.0 
Alkyd-resin solids. — 28.4) 
Volatile mineral spirits and drier. 44.0 
c. Paint: The finished paint shall conform to the follow- 
ing compositional and property values shown in Table B. 
3. Applicable Specifications — In order to obtain 
paint which will meet the specified requirements, the raw 
materials used should conform to the following specifi- 
cations: 


Red lead 
Magnesium silicate U 


ASTM 183-41 

S. Navy 52-M-2c, type 
(fibrous) 

ASTM 1607-42 

S. Navy 52-A-l2a 


Mi a 


Aluminum stearate t' 


Raw or alkali-retined 
linseed oil ASTM 1234-48 
Alkyd-resin solution Federal specification TT-P-266, 
Type Ill 
Mineral spirits ASTM 1235-39 
Driers U.S. Navy 52-D-7 
Red iron — row! meet the compositional require- 


Table ee > — 
Minimum aximum 
Ferre oxide ew , .. 83.0 
oe a ‘ i tier eatin a ; . << ‘00 
‘alewum oxide ‘ sina 4.0 
Salf: ates (cal ulated as St ), 3). es 1.0 
Moisture at 105 C..... wks a 1.0 
Soluble salts .... satiate é -4a.0 1.0 
Fineness (ret: sined « on | 325 mesh = 1.0 
ASTM oil absorption 12.0 17.0 
Specilic gravity 4.1 4.5 


ments shown i 


1. Methods of Test-——All testing of raw materials 
shall be done in accordance with methods outlined in the 
applicable ASTM or other specifications for the materials. 
The paint shall be tested according to the following 
methods outlined in federal specification TT-P-141b. 


Test Method 
Volatile and non-volatile content... 404.1 
Percent of pigment.... .. 402.1 
Isolation of vehicle. . ines Ge 
Vehicle solids - 405.1 
Phthalic anhydride . 702.1 
Onl acids eo 703.1 
Iron oxide (erQOs)........ : 714.1 
Uneombimned water ........ 408.1 
Coarse particles and skins : 4)9.1 
Consistency (Krebs-Stormer) . once ae 
Set-to-touch time (eae es . 406.1 
Dry through . ote ee 406.1 
Fineness of wrind ...... . 441.1 
Condition in container .. eer lf 
Brushing properties ; a 205.1, 432.1 
0 SR ee soon See 
Rosin and rosin derivatives ores 503.1* 
.. ff. Fee, Se 
Flash point es ers 


* Make the test on a portion of the isolated vehicle 

True Red-Lead and Siliceous Extender and Mica 
Transfer 0.50 of the pigment to a 400-ml beaker. Add 

15 ml of concentrated hydrochloric acid, and heat gently 

until the iron ovide and red lead are completely dissolved. 

Evaporate to dryness, and bake at 105 to 110 C. for 1 

hour. Moisten the residue with a few drops of concen- 
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TABLE 6B 








Pigment, percent by weight 
Vehicle, percent by weight 
Vehicle selids, percent by weight 
Phthalic anhydride content of non-volatile vehicle, percent by 
weight 
Uneomtaned water based on total paint, percent by weight 
Coarse particles and skins (total retained on 325-mesh sieve 
based on paint), percent by weight 
Weight per gallon, pounds 
Consistency*® (package) 
Krebs Stormer shearing rate Viscosity at 200 rmp 
(irams 
Equivalent Krebs units 
Drying time (hours 
Set to touch 
Dry through 
Fineness of grind 3'. 


* This determination shall be made net sooner than 48 hours after 
manulacture of puint 


TABLE C 


PE RCE NT BY WEIGHT 








Ferric oxide 

Siltea 

Calcium oxide 4.0 
Sulfates (calculated as 50s) 10 
Moisture at 105 C 10 
Soluble saits 10 
Fineness (retained on 325 mesh) 10 
ASTM oil absorption 17.0 
Specific gravity $5 


trated hydrochloric acid; dilute to 100 ml with hot water; 
and boil, filter, and wash with hot water. Transfer the 


paper and contents to a weighed porcelain crucible, ignite. 
cool, and weigh. Examine the residue microscopically to 
determine the presence of mica. Calculate the percentage, 
and report this residue as the siliceous extender and mica. 
To the filtrate and washings add 20 ml of sulfuric acid 
(specific gravity, 1.84) and evaporate to sulfate (SO,) 


fumes. Cool, add 150 ml of water and 150 ml of 95- 
percent ethyl alcohol, let stand cold for 2 hours, filter on 
a gooch crucible, wash with 15 ml of 50-percent alcohol 
followed by 95-percent alcohol, dry at 105 to 110 C., and 
weigh as lead sulfate. Calculate to true red lead (Pb,O,). 


5. Notes—a. Paint which meets this specification is 
intended for use as a prime coat on new unpainted metal. 
b. A typical formula for paint which meets this specifi- 
cation can be made using the following percentages by 
weight of the materials specified previously herein: 
fae ee 5 Ge Wee Heares ss Saee 
Iron oxide . ‘ errr ey .. 10.62 
Magnesium silicate .. i 9.76 
Micaceous pigment ..... eer . 2.66 
Aluminum stearate bi 0.20 
Glyceryl-phlithalate varnish aethinms 18.98 
Raw or alkali-refined linseed oil... ... 0.44 
Mineral spirits eer ebb ehoe .... 484 
Lead naphthenate caves 0.24 
Ce CONE asic cusiccscnpecwens's 0.10 
100.00 

This formulation will give a paint which weighs ap- 
proximately 17 Ib per gallon, and has an approximate 
pigment volume of 38. The desired pigment-volume range 
is 35 to 39, 

e. If thinning is necessary for spray application, the 
addition of turpentine or volatile mineral spirits, up to 
34 pt. per gallon of paint. may be made. 

d. Paint shall be subjected to standard physical and 
chemical tests at destination to insure conformance with 
specifications. Shipments rejected shall be returned, for 
full credit, at manufacturer's expense. 

e. Paint containers shall be labeled, with standard 
number, type of paint, and date of manufacture marked 
thereon. 
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Figure 1. Mechanical division organization in 1948 
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Technical Men in Maintenance 


Here is the “where” and “how” of using technically trained men to improve 


your maintenance department. 


D. C. Debo and John G. Housman, 
Standard Oil Company (Indiana) 
Whiting 


THE HISTORY OF the petroleum industr\ is a history 
of dynamic growth and development. Modern technological 
advances in chemistry, chemical engineering, and in me- 
chanical equipment and materials have made these ad- 
vances possible. The rapid growth of the research and 
technical staff organizations in the typical oil company is 
a dramatic testimony of the recognition that has been given 
to the importance of their role in the development of the 
industry. 

Now that the oil industry is returning to a peacetime 
competitive economy, greater emphasis must be given to 
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’ 
quality production at the lowest possible cost. A key factor 
in the total cost of refinery operations is the quality and 
cost of the maintenance of equipment. Refinery manage- 
ment is, therefore. becoming increasingly aware of the 
need for the optimum development of the maintenance 
function. The literature today is full of articles on paper 
systems for planning, scheduling. preventive maintenance, 
and budgeting of maintenance work, and on maintenance 
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Maintenance 





shops, material handling equipment, and tools. 
Although development and improvement is needed in 
all of these phases of maintenance endeavor, the most im- 
portant phase of all is the competency of the maintenance 
staff. Training programs for craftsmen and supervisors aid 
in developing craft skills and promoting better human rela- 
tions, However, because of the rapidly increasing com- 
plexity of maintenance equipment and problems, the ad- 
dition of technically trained men in some supervisory 
positions in a maintenance organization is a necessity if 
maintenance organizations are to keep in step with modern 
progress. Technical men are also required in staff capaci- 
ties to cooperate with line supervisors in dealing with 
maintenance engineering problems and to handle main- 
tenance investigations. This is description of the utilization 
of technical men in maintenance work at the Whiting refin- 
ery of Standard Oil Company (Indiana). Three organiza- 
tions are involved: the maintenance organization itself, 
called the Mechanical division; the Engineering Inspection 
department; and the Engineering Service department. The 
latter two organizations are part of Whiting’s Engineer- 
ing division. Emphasis will be given to the program used 
for the development of the Mechanical division organiza- 
tion and for the assimilation of technically trained men. 


Historical Development In the past the Whiting 
Mechanical division was primarily a line organization 
headed by a mechanical superintendent and four assistant 
superintendents. Figure | shows the basic Mechanical 
division organization which existed up to 1948. 

Each of the assistant superintendents was assigned the 
responsibility of all of the problems which arose in regard 
to maintenance in one or more areas in the plant. Also 
certain craft departments were assigned to each assistant 
superintendent for the general supervision of policy and 
personnel problems and of craft equipment development. 
Craft departments, depending on their size, were headed by 
a general foreman and one or more assistant general fore- 
men. Virtually all of the routine type maintenance work 
was handled by direct assignment to crafts except for large 
unit shutdowns and large construction projects. The re- 
sponsibility for the coordination of the maintenance work 
on large unit shutdowns and for the coordination of con- 
struction work of some magnitude was assigned to a super- 
visor called a “construction supervisor.” Five construe- 
lion supervisors were so assigned. 

In 1949 the refinery was devided into five zones for 
maintenance work. A coordinating organization was set up 
in each zone headed by a former construction supervisor 
who was called a “zone supervisor.” Each zone supervisor 
was given two or three assistants called “area supervisors.” 
A total of 14 refinery areas were set up in the 5 basic 
maintenance zones. Also, the use of the written work order 
system was established on a refinery wide basis. A shut- 
down coordinating organization, headed by a top level 
supervisor called a shutdown coordinator and assisted by 
line foremen, was established and developed to handle 
large unit shutdowns. 

In 1950 a central Planning department was established. 
headed by a general foreman and an assistant general 
foreman and staffed with line foremen. The primary func- 
tion of this department was to allocate and assign the 
division’s manpower to shutdown and appropriation work. 
During this same year a special construction group was 
established to essentially duplicate a contractor's organiza- 
tion for the planning, scheduling, and coordination of 
large construction projects in the refinery. Thus by this 
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time seven special groups, in addition to the shops organi- 
zation, had been established to plan and coordinate the 
maintenance and construction work throughout the re- 
finery. These special groups are shown in Figure 2. This 
organization was essentially superimposed on the basic 
craft organization shown in Figure | and was assigned the 
responsibility for the planning, scheduling, and coordina- 
tion of all work in the refinery. 

Technically trained men were added to the Mechanical 
division in supervisory capacities, starting in 1950. These 
technically trained men were given staff positions with the 
title of “zone advisor” or “assistant zone advisor.” 


Functions of Technical Men—Most of the assign- 
ments given to technical personnel in the Mechanical divi- 
sion are of a staff nature, but a few technical men have 
been given line supervisory assignments recently. All 
technical men in the Mechanical division have been trans- 
ferred from the Engineering division at Whiting and had 
at least five years of practical experience prior to being 
transferred. Their formal engineering training has been in 
either the mechanical or civil engineering field, and their 
engineering experience generally has been in engineering 
inspection work, followed by assignments in either design, 
service, or construction. Engineers with approximately five 
years experience are transferred to the position of “assist- 
ant zone advisor,” whereas those who had eight or more 
years of engineering experience have beeg transferred to 
the position of “zone advisor.” These titles are not par- 
ticularly popular with the engineers who have been trans- 
ferred, but were selected to indicate the advisory nature of 
their assignments until they are given a line position. 
These advisory assignments are a key part of the over-all 
program for the development of an improved Mechanical 
division, The program is aimed at the training, develop- 
ment, and maximum utilization of the existing line organ- 
ization of supervisors promoted from the ranks by the 
limited addition of technically trained men in. staff 
capacities, 


A. Basic Responsibilities Assigned to Technical Personnel. 
Basic responsibilities assigned to technical m 1, many of 
these common to all job assignments, follow : 


(1) Analyze maintenance work to determine: a, how closely 

. estimates on manhours are being met; b, the consist 
ency of manhour requirements on repetitive jobs; c, the 
major types of work done by each craft; d, the num- 
ber of men a to each job; e, the need for better 
job methods; f, the need for improved tools; etc. 
Discuss va Bd in the described analysis with super- 
visors to whom they are assigned to develop improve- 
ments in work performance. Where differences of 
opinion arise, at the next opportunity the technical man 
will follow the same or a similar job in the shop or 
field in detail with the craft foreman in order to resolve 
any questions. The importance of this follow-up is 
emphasized in resolving a study. 
Coordinate changes Where improved job procedures 
are found to be desirable. The 2id oi other divisions is 
obtained where necessary. This may involve such 
things as more extensive use of materials handling 
equipment, more extensive use of power tools, develop- 
ment or purchase of improved tools, change in the 
number of craftsmen assigned to do a job, ete. This 
again requires close job follow-up. 
Serve in a liaison capacity with other refinery divisions, 
where there is need for a design, mate rial, or operating 
change. 
Guide the expansion of preventive maintenance prac- 
tices, developing the necessary equipment record in- 
formation and establishing schedules of maintenance 
inspection. 
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(6) Assist in the devel- 
opment of training 
programs for super- 
visory personnel 
and for craftsmen 


(7) Assist in the plan 
ning and schedul- 
ing of all special 
jobs including the 
preparation of con- 
struction schedules 

(8) Analyze and evalu- 
ate jobs followed 
and prepare reports 
tor management 


B. Typical Job Assign- 





SUPERINTENDEN 


| 


ASSISTANT 
SUPERINTENDENT 




















PLANNING 
DEPARTMENT 























ments of Technical [ 


Personnel. As has been 


| 


| 
| 











mentioned, technically 
trained men are given 


MAINTENANCE 
ZONES 





SPECIAL 
ONS TRUCTION 
GROUP 


SHUTDOWN 
COORDINATING 
GROUP 























various staff job as- 
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organization in super- 
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follow. 


(1) Planning Department Assignment. The primary 
function of the Planning department is the allocation of 
manpower to all phases of operation to meet the work 
load. This allocation is made on a weekly basis. This de- 
partment is assigned many other functions such as the 
analysis of the backlog of both maintenance and con- 
struction work, the development of manpower forecasts 
leading to hiring recommendations, the analysis of cost 
information, etc. Both the general and the assistant genera! 
foreman of this department must be an engineering 
graduate. In addition; at least one and frequently two 
assistant zone advisors are assigned to this department 
principally for the long range planning and scheduling of 
construction work and for special studies. All assistant 
zone advisors spend at least a month in the planning 
department to become familiar with the Mechanical di- 
vision organization and procedures. Whenever possible, it 
is the initial assignment of a new technical man in the 
division. 

(2) Maintenance Zone Assignment. After a short period 
in the Planning department the technical man is usually 
assigned to one of the five maintenance zones in the plant. 
Each maintenance zone covers an Operating division or an 
integral part of an Operating division geographically in 
the plant. A zone supervisor, assisted by two or three area 
supervisors, heads the planning, scheduling, and coordina- 
tion of all work in a maintenance zone. All maintenance 
work, except the coordination of large unit shutdowns, is 
the responsibility of the zone organization. 

Each zone approximates the field maintenance organiza- 
tion of a small refinery, excluding shops. The zone super- 
visor is, practically speaking, the field representative of the 
superintendent in his zone. At the present time all super- 
visors in each zone are men promoted from the ranks 
except for the zone or assistant zone advisor, Logically. the 
zone supervisor and some, if not all. of his assistant area 
supervisors should be technically trained men with several 
vears of plant and field experience. The system which 
we have elected to follow calls for the eventual replace- 
ment of some of these line supervisors by technically 
trained zone or assistant zone advisors. Thus the technical 
REFINER 
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Figure 2. Planning-and-coordinating organization of mechanical division. 


man is placed temporarily in a staff capacity which will 
prepare him for a future promotion to a line supervisory 
position. 


(3) Special Construction Group Assignment. Although 
the construction work performed by the Mechanical divi- 
sion is not maintenance work in the usually accepted sense, 
it is an important part of-the work of every large refinery 
maintenance organization. For this reason it is necessary 
to include a discussion of this construction work and the 
organization provided for it. The Mechanical division will 
normally average approximately 500 men on new construc- 
tion. Men normally on construction form a manpower pool 
which is required for peak shutdown loads, inasmuch as 
shutdown work is seldom contracted. The existing zone 
organizations handle the small construction jobs, but a 
special construction group is assigned to large construc- 
tion projects, The supervisor in charge is called a construc- 
tion supervisor, corresponding to a contractor’s superin- 
tendent. Our usual practice is to assign one assistant zone 
advisor to the special construction group. He is the full- 
time engineering consultant for the construction supervisor 
and his staff who are all supervisors promoted from the 
ranks. 


(4) Shutdown Coordination Group Assignment, The 
shutdown coordination group is the field subdivision of 
the Planning department. Our most experienced co- 
ordinator heads this group. This man is called the shut- 
down coordinator and holds one of the most important 
and most difficult coordination assignments in our organi- 
zation, A staff of approximately 12 foremen are assigned to 
work under his direction. The function of this group is 
the planning, scheduling and field coordination of all large 
unit shutdowns in the plant. This group also prepares the 
Mechanical division shutdown report for each such unit 
shutdown and maintains the Mechanical division shut- 
down records. This shutdown coordination group handles 
from 40 to 50 unit shutdowns each year at Whiting, re- 
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quiring 400,000 to 700,000 manhours of maintenance work. 
It is a floating, flexible supervisory group of trained craft 
coordinators assigned as needed to handle peak shutdown 
supervisory loads, To date. technical men have not been 
assigned on a full-time basis to the shutdown coordination 
group. However, the assistant zone advisor, assigned to 
the maintenance zone in which a large unit shutdown is in 
progress, serves as a technical consultant to the shutdown 
coordinator during the shutdown. In the event that a re- 
vamp or change is to be made on a unit, the assistgnt zone 
advisor handles all preliminary planning and scheduling 
work in conjunction with the Engineering and Operating 
divisions, and personally directs or coordinates this phase 
of the shutdown work. The assignment of at least one 
technical man to the shutdown coordination group in a 
staff capacity on a full-time basis is planned for the future, 
inasmuch as it is an ideal training assignment for a new 
technical man in the Mechanical division, Also the position 
of shutdown coordinator may eventually be assigned to a 
technical man, 


(5) Shop Planning Group Assignment. One zone ad- 
visor and two assistant zone advisors are currently assigned 
to the planning and scheduling of shop work and to de- 
velopment of a shop record system in our central shop 
building. The central shop building houses the shops of 
the Machine, Boiler, and Welding departments, and covers 
an area of approximately 150.000 square feet. This pro- 
gram is well established in the welding shop and is in the 
initial stages in the other shops. The objective of this 
program is the establishment of an integrated production 
control organization for all craft shops. 


(6) Stores Department Assignment. Two technical men 
hold line positions in the Stores department. One is in 
charge of the department and has the title “assistant to 
the superintendent.” The other is the “assistant  store- 
keeper.” Their technical background is needed for stock 
control, substitution, and inventory analysis problems. 
Their assignment has resulted in sizable inventory reduc- 
tions and improved stock control. Progress to date with 
technical men has indicated the desirability of increasing 
the technical staff of this department. 


(7) Training Program Assignment, One zone advisor is 
assigned as a director of on-the-job apprenticeship training 
for the division. He reports directly to an assistant super- 
intendent and supervises a group of 10 full-time apprentice 
training foremen from the principal crafts. Approximately 
800 former craft helpers are now in their second year of 
apprenticeship training. All craft helpers have been 
abolished and men entering a craft department start as 
first year apprentices. On-the-job training is supplemented 
by classroom training given by company instructors on 
company time, The appraisal of the on-the-job performance 
of apprentices and the rotation for diversified job ex- 
perience hes been the job of the zone advisor and the ap- 
prentice training foreman assigned to this work. This 
zone advisor is also assigned to development work in con- 
nection with the training program for supervisory person- 
nel in the Mechanical division. 


(8) Equipment Analysis Assignment. One assistant zone 
advisor is assigned as a consultant for all departments of 
the Mechanical division regarding materials handling 
equipment and special craft tools. This man makes investi- 
gations of equipment applications and payoffs. He consults 
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with a staff engineer of the Engineering Service depart- 
ment who develops cost data and specifications for the 
equipment, If a satisfactory payoff results, the assistant 
zone advisor initiates the request for the equipment. The 
same procedure is followed on tool studies. The advantage 
of having a technical man in the Mechanical division or- 
ganization on this assignment is that he relieves the craft 
department supervisors of all paper work in connection 
with tool and equipment investigations and requests. This 
assistant zone advisor personally initiates many improve- 
ments in the use of materials-handling equipment and 
tools in his field contacts with craft personnel who use 
the equipment. He also serves as the equipment consultant 
for other technical men in the division and is a member of 
the plant-wide Materials-Handling committee. The Ma- 
terials-Handling committee is a committee organized at 
Whiting to expedite the application of modern materials 
handling to all phases of the refinery’s operation. 


(9) Line Supervisory Organization. Technical personnel 
are needed in craft supervisory line organizations. Usually 
one technical man can accomplish a great deal in a craft 
department by his constructive criticism of existing pro- 
cedures and tools. In such an assignment, he usually 
assumes, or is given, the responsibility for changes and 
developments of all types. This has been our experience 
at Whiting in the two craft departments which have tech- 
nical personnel at the assistant general foreman level. The 
assignment of at least one technical supervisor to the 
Machine, Welding, Electrical, or Instrument departments 
of a Mechanical division is essential. The transfer or pro- 
motion of staff technical personnel within a Mechanical 
division to a craft department supervisory assignment is 


always to be preferred over promotion from another di- 
vision in the refinery. Recognition by craft supervisors 
promoted from the ranks of the need for a technical 
man in their organization usually eliminates the resent- 
ment of such a move if the technical man is tactful and 
diplomatic. This is particularly true, if such a move can 
be made without the demotion of line personnel. 


Mechanical Supervisory Development—— The addi- 
tion of technically trained men to the supervisory staff 
of a maintenance organization can result in a morale 
problem. The initial assignment of technically trained 
men in a staff capacity rather than a line capacity helps 
to reduce resentment and hasten their acceptance, par- 
ticularly if demotion of existing non-technical supervisory 
personnel is not involved. The promotion of technical 
supervisors to line assignments should be made later, after 
they have had several years experience in a staff capacity : 
however, the door must always be kept open for the 
promotion of non-technical supervisors. 

In order to promote the development of non-technical 
supervisors at Whiting, a Mechanical division line super- 
visory training program which involves the intensified 
training of about 80 top-level supervisors, including all 
technical supervisors, has been started this year. This 
program started with a course in oral expression and will 
be followed by the case method of discussion of a wide 
variety of supervisory problems. This training course is 
aimed at the development of leadership ability and is 
being prepared and presented with the aid of the training 
section of the Industrial Relations division. 

This group of 80 supervisors will subsequently serve as 
trainers and instructors to all other supervisors in their 
respective departments, This phase of the training will be 
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Figure 3. Engineering division organization, 


handled entirely by the line organization. Details are being 
developed. but it is definitely planned to use the case 
method of problem solution. Some thought is also being 
given to the use of job problems to promote a_ better 
understanding of acceptable job performance and to serve 
as a means of encouraging job methods improvement dis- 
cussions. Apprentice training manuals which contain 
exercises and problems for home study will also be used 
for reference, Emphasis will be given to oral expression, 
report writing, mathematics, job estimating. blueprint 
reading and sketching. Leadership and ability will thus 
be recognized as prerequisites for supervisory selection and 
promotion and should stimulate the active participation 
of supervisors in this program and in other means for 
self-development. 


Maintenance by Engineering Division The En- 
gineering division at the Whiting refinery is separate from the 
Mechanical division and reports to the refinery manager. 
Figure 3 shows the organization chart for the Engineering 
division. You will note that it is divided into six separate 
departments. of which only the Plant Engineering depart- 
ment is actively involved in maintenance work. The Plant 
Engineering department is divided into three separate de- 
partments: construction, inspection, and service. The Engi- 
neering Construction department is concerned only with 
new construction within the refinery. The Engineering In- 
spection department is concerned with both new construc: 
tion and maintenance, and the Engineering Service depart- 
ment is concerned mainly with maintenance engineering 
problems. The functions of the latter two departments will 
be discussed in more detail. 


A. Engineering Inspection Department. The Engineering 
Inspection department has the responsibility for the inspec- 
tion performed on new construction in the plant, inspection 
performed at the plant of an equipment manufacturer, and 
most inspection performed on maintenance. Only the 
maintenance activities of the Engineering Inspection de- 
partment will be listed. 

Maintenance inspection includes both field inspection 
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and shop inspection. The objectives of engineering inspee- 
tion are to detect quantitatively evidences of deterioration, 
to recommend suitable methods of repair or extent’ of 
replacement such that continued safe operation may be 
assured, and to establish that the repair or replacement 
work is satisfactorily completed. Most of the maintenance 
inspection is performed during periods of unit shutdowns 
in accordance with the previously prepared work lists. 
The engineering inspector examines and/or measures 
almost every type of processing equipment found in the 
refinery. The extent and frequency of such inspection de- 
pend upon the class of equipment involved, the conditions 
under which it operates, its probable physical condition as 
indicated by previous inspections or preliminary exami- 
nation, its age, the quality and type of materials and 
workmanship entering into its construction, the quality of 
stock processed and, in some cases, certain legal require- 
ments. After the inspection and reconditioning has been 
completed. a full report is issued by the Engineering In- 
spection department covering inspection findings, repairs 
made, and recommendations for the future. 

Some of the instruments, equipment, and techniques 
which are used by the Engineering Inspection department 
are physical testing machines, hardness testers, photo- 
microscopes, Magnatlux, Zyeglo, ultrasonic thickness in- 
dicators. electrical furnace tube calipers. gamma-radiog- 
raphy, X-ray. and various types of mehanical calipers. 
depth gages, ete, The intelligent use of these equipment 
items and techniques requires a thorough knowledge of 
each of their applicabilities and careful regard for their 
respective limitations. 

The Engineering Inspection department is comprised of 
about &5 percent technical graduates and 15 percent non- 
technical men. The inspection supervisors are, in general, 
assigned to cover an area of the refinery or a class of 
equipment within the refinery. The inspection engineers are 
assigned as dictated by the workload, For example, during 
a turnaround of one of our catalytic cracking units, about 
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ten inspection engineers are required. Following that shut- 
down, these men, except those required for the engineer- 
ing inspection report, are assigned to another unit shut- 
down or other inspection work. In all inspection work in 
the refinery the Engineering Inspection department must 
work closely with the Mechanical division supervisors 
responsible for the maintenance work and with the Operat- 
ing division supervisors. All Mechanical division main- 
tenance repair work, which is determined by inspection. 
must receive approval from the Operating division per- 
sonnel before maintenance work is started. Close coordina- 
tion of the efforts of all three groups are needed on a 
large unit shutdown in order to insure rapid completion. 

B. Engineering Service Department. The Engineering Serv- 
ice department is a staff group which is available to both 
the Operating and Mechanical divisions in the refinery. 
The majority of its staff engineers are assigned to a par- 
ticular operating unit or units, and the remaining staff 
engineers handle such general assignments as spare parts 
analysis, lubrication, chemical cleaning, materials han- 
dling, and refinery-wide studies. The assignment of the 
stall engineers to a particular operating unit or units has 
been found to be very desirable in that it permits these 
men to become well acquainted with the assigned unit and 
with the personnel from both the Mechanical and Operat- 
ing division associated with that unit or units, The work 
which the service engineers perform is based on requests 
from foremen in either the Operating or Mechanical di- 
visions, requests by management, or from sugyestions made 
by the service engineer. The general activities of the En- 
gineering Service department are summarized as follows: 

(1) Recommendations on the Selection of New Equip- 
ment. These recommendations may be made to the Operat- 
ing and Mechanical divisions when frequent trouble or im- 
proper operation oceur on existing equipment. or to the 
Engineering Design departments when consideration is 
being given to purchasing new equipment or building a 
new unit, 

(2) Performance Tests on New and Existing Equip- 
ment. The performance test to determine whether new 
equipment meets the manufacturers guarantees are made 
by this department, and periodic performance tests are 
made on existing equipment to assist in the determination 
of necessary repairs or reconditioning. This type of in- 
formation is especially helpful when preparing work lists 
for major unit shutdowns. 


(3) Lubrication Recommendations on New and Existing 
Facilities. The Engineering Service department prepares 
instructions for the lubrication of all of the refinery equip- 
ment, These instructions include the specifications of the 
lubricant to be used, the frequency of re-lubrication, the 
frequency of changing the lubricant, and the type of lubri- 
cation system to be used, 

(4) Studies and Recommendations Regarding Preven- 
tive Maintenance. These studies are made to determine 
the economics of preventive maintenance, the extent to 
which preventive maintenance should be practiced. and 
the frequency of such preventive maintenance on our 
various items of refinery equipment such as pumps, com- 
pressors, turbines, mixers, etc. 


(5) Investigations Regarding Causes of and Remedies 
for Excessive Maintenance on Specific Items of Equip- 
ment. This includes the investigation of equipment failures. 
repetitive difficulties, etc. The recommendations may in- 
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volve changes to the equipment, changes in the operation 
or maintenance of the equipment, or complete replacement 
of the equipment. 

(6) The Engineering Required for Maintenance Changes 
or additions to Refinery Facilities. This work usually in- 
volves the preparation of engineering drawings for such 
items as piping fabrication, equipment relocation, vessel 
relining, etc. 

(7) Analysis of Spare Part Requirements for New 
and Existing Refinery Facilities. The Engineering Service 
department is responsible for the review and control of 
the spare part inventory at our refinery. At the present time 
they are involved in a complete study of our spare parts 
inventories, their objective being to issue a replacement 
parts catalog for all of our refinery facilities. They make 
recommendations regarding the reordering of each item 
which is used and investigate the repairability of items re- 
moved from service. 

(8) The Development and Coordination of Chemical 
Cleaning of our Refinery Facilities. Samples are obtained 
of deposits in towers, exchangers. cooling jackets, ete. 
Where chemical cleaning is considered advantageous, an 
analysis regarding solubility is obtained for each of 
these samples, and the economics of chemical cleaning 
vs. mechanical cleaning is developed. 

(9) Study of Materials Handling Problems in the Re- 
finery. The service engineer assigned to this work investi- 
yates such things as the optimum type of equipment to be 
used for a given job, develops estimated payoff data for 
justifying the purchase of equipment, and does follow-up 
work to make sure that the equipment is performing 
properly after it has been placed in use, This service 
engineer is a member of the plant-wide Materials-Handling 
committee, 

Closure —The line organization in a Mechanical divi- 
sion is usually busy with the daily production problems 
and they have little time for analysis and development 
work. Our experience indicates that rapid advancement 
can only be made with the aid of staff technical personnel 
who are free to devote their full efforts to the investigation 
and analysis of work in progress and to the planning. 
scheduling, and development of future work. 

The organization provided for the use of technical per- 
sonnel is not particularly important. Technical personnel 
should definitely be assigned in a staff or line capacity to 
the maintenance line organization. but effective use can be 
made of staff departments in a separate engineering 
organization. 

Technical personnel are vital also to the development 
of supervisory training programs. Participation in such 
training programs assures the recognition and rapid 
acceptance of technical personnel in a line organization. 
Such training programs, properly guided, assist in the 
repid development and improvement of all operations. 

Because of the rapid progress being made in mechanical 
equipment, materials, and procedures, the modern refinery 
maintenance organization must be staffed with competent 
personnel. This can best be achieved by giving considera- 
tion to the merits of both technical and non-technical peo- 
ple, and by coordinating their abilities and experiences to 
keep the maintenance organizations progressive and 
efficient. 

Original presentation was before the API Division of 
Refining Mid-Year Meeting, Houston, May 11, 1954. 
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Figure 1—Man-hours of maintenance per million dollars of plant re 
placement value in 1953 dollars. 
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Figure 2—Total number of maintenance employes 


Minimize the Refinery Maintenance Crew 


This long-range four-point program paid off: 


§ Established minimum work crew for each job 


§ Set up new system for cost control and zecords 


§ Developed long-range and daily planning techniques 


» Reorganized, relocated manpower, delegated authority 


F. C. King, Jr., 
General Petroleum Corporation 
Torrance, Calif. 


THE LONG-RANGE four-point: program which has 
been developed by General Petroleum Corporation has 
resulted in definite and gratifying results. Over the past 
six-year period the ratio of maintenance man-hours to dol- 
lars replacement value of equipment maintained, to barrels 
of product, and other similar ratios, all have decreased 
in the face of general uptrends in most other categories 

The first step taken in the inception of the program was 
to establish on paper the minimum size of crew required 
to maintain the equipment satisfactorily. Too small a crew 
would have resulted in uneconomic offstream periods and 
the evils of deferred maintenance, whereas toe large a 
crew would have resulted in inefliciency and wastefulness. 
To assist in arriving at this answer a critical review was 
made of the legitimate sphere of activity for this work 
force. The work performed could logically be divided into 
scheduled shutdown maintenance, emergency shutdown, 
running maintenance, and fill-in on new construction work. 
Judicious use of this latter category was found to be an- 
important factor in successful economic planning and 
conducting of maintenance operation. 

The second step was to establish systems to obtain cost 
records, work authorizations, and controls. In the third 
step, long-range and daily planning techniques were de- 
veloped which gave supervisors the information which 
they needed to conduct their operations on a businesslike 
REFINER 
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basis. The practice of holding preshutdown briefing ses- 
sions was initiated, Attendance includes all supervisory 
people directly involved in the unit turnaround, Tempo- 
rary upgrading of non-supervisory people has served the 
dual purpose of increased flexibility and job training. 

Proper organization was the fourth step. This included 
putting the right people in the right place and delegating 
authority and responsibility. Throughout, good employee 
relations and a constructive “human atmosphere” have 
made it possible to accomplish the original objectives of 
the progiam. 

Introduction The maintenance organization -in every 
refinery is confronted with a double-barreled challenge. 
Facilities which represent large capital investment must be 
kept operating efficiently and almost continuously, yet the 
cost of doing this must be rigidly controlled. Rapid plant 
expdnsion plus a manpower shortage made these problems 
particularly acute at the close of World War II. 

Others have met the challenge in their own way as we 
have met it in ours. This discussion reviews the program 
which was initiated at that time in General Petroleum 
Corporation’s refinery at Torrance. Calif... to control main 
tenance costs mainly through minimizing the number of 
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Figure 3—Maintenance labor as percent of total maintenance expense. 


maintenance employees on the payroll. The Torrance re- 
finery is located in the Los Angeles metropolitan area. 
Crude-oil thruput averages approximately 110,000 barrels 
per day. The plant covers 900 acres. A variety of crude 
vils are delivered to the refinery via pipe line. Some prod- 
ucts are loaded into trucks and tank cars at the refinery, 
but the majority are shipped via pipe line to other loading 
terminals. Processing facilities mainly consist of three 
crude-oil units, four TCC units, and facilities for thermal 
viscosity breaking, reforming and coking, HF alkylation, 
catalytic polymerization, ammonium sulfate, light-ends re- 
covery, sulfur-dioxide extraction, and gasoline treating. 
There is no lubricating-oil processing. Total personnel at 
the refinery numbers slightly more than 1000. 

The increased effectiveness of the maintenance organi- 
zation from 1945 to 1953 is indicated in Figure 1. The 
yardstick which has been used is man-hours of mainte- 
nance per million dollars of plant-equipment replacement 
value in 1953 dollars. Man-hours have been used as a 
measure of work because they are unaffected by increases 
in wage rates. Equipment replacement value in 1953 dol- 
lars is used as the best readily available measure of the 
amount of equipment being maintained at any given time. 
It is obtained by extrapolating original plant-investment 
figures to 1953 dollars as a common denominator, and 
thus obviating the effect of changes in value of the dollar. 
The reduction in maintenance personnel which has oc- 
curred in this same period, during which time plant facili- 
ties continually were being expanded, is shown in Figure 2. 


Basic Minimum Size of Crew—-It has been our expe- 
rience that labor costs are the largest single factor in main- 
tenance expense. Although our total maintenance expenses 
have varied widely, the proportion of these expenses rep- 
resented by direct labor always has been relatively con- 
stant. Over a period of 15 years the percentage of mainte- 
nance expense represented by direct labor usually has been 
between Mi and 50 percent. During the past five-year 
period the variation in this percentage has been between 
41 and +4 percent. From this it appeared that close con- 
trol of maintenance labor costs automatically would con- 
trol total maintenance expense. The solid line in Figure 3 
shows the percentage of total maintenance expense repre- 
sented by direct labor annually since 1939, The dotted 
line indicates the trend of total maintenance expense for 
the same period. 

Within certain limits labor costs depend on one thing, 
and one thing only; i.e. the number of men on the pay- 
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roll. The approach which we took was to settle on the 
minimum size of crew with which we felt we could main- 
tain our plant satisfactorily, to reduce the crew to this 
number, and then to hold it there. Thus, to settle upon the 
size of this minimum basic crew was the first problem. 
Although a crew which is larger than necessary can be 
wasteful, it is just as uneconomical to attempt to operate 
with a crew which is too small. Unit downtime will be 
excessive, and onstream efficiencies will suffer. Operating 
fouled and dirty equipment will result in decreased operat- 
ing efficiencies. Insufficient equipment inspection will re- 
sult in increased hazards and possible fire losses. 


The peak manpower demands which determined this 
minimum basic crew at the time consisted of 16 weeks per 
year of major unit turnaround. For a definite starting 
point it was decided that the crew should be sized so that 
it could handle a major viscosity-breaker unit turnaround 
in five days, plus the minimum of necessary running and 
standby maintenance work at the same time. It also was 
recognized that requirements for certain crafts, such as 
painters, were independent of shutdown werk and must be 
determined by the total work load. Incidentally, this sub- 
ject of painting can be highly controversial. Our past prac- 
tice has been to paint for surface protection only. How- 
ever, additional painting for appearance as an adjunct to 
good housekeeping certainly has merit and is now under 
consideration. The manpower analysis, which was indi- 
vidually for each craft, may be summarized as follows: 


Number of men required to complete a viscosity- | 

breaker shutdown in five days................ 

Number of men required for other maintenance 

work during a viscosity-breaker shutdown 

Number of men not determined by shutdown 

work-load requirements ........6...-00000-005- 5B 
437 

Allowance for non-productive time (vacations, 

sick leave, etc.) shan 41 

‘Total number of men required for 

maintenance work . Saab cede edesaee 


The total of men arrived at in this manner was actually 
approximately 100 less than were on the payroll at the 
time the analysis was made, Aside from one minor layoff 
in one craft the force was permitted to seck its own level 
by not hiring and by allowing normal attrition to take 
care of the reduction over a period of time. 


Standby Work— One of the most fertile fields explored 
in the attempt to reduce the peak load during shutdowns 
was a close examination of jobs which fall in the standby 
category. Here a complete understanding of the objectives 
and wholehearted support from the operating supervision 
was indispensable. Unless carefully controlled, it is very 
easy to get into a state of mind in which a number of 
maintenance people are kept around the cloe k to take care 
of emergencies just in case something happens. There is 
also a general tendercy for maintenance personnel gradu- 
ally to take over routine tasks which should more logically 
be performed by the operators. For example, at one time 
it was considered necessary in our refinery to have main- 
tenance personnel regularly make the rounds in certain 
areas to check bearings for overheating, to fill oil cups, 
and to perform general lubrication of mechanical and 
electrical equipment. Another example was the daily check 
made of the storage batteries used in our electrical switch 
houses on our 24-volt direct-current starting system. This 
was done every day, and it occupied the full time of two 
electricians. Our approach was very skeptical when we 
considered this sort of thing. 
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Figure 4—Distribution of maintenance man-hours by week—-fourth 
quorter of 1953. 


It was established definitely that lubrication was a 
function to be performed by operating personnel regularly 
on shift, and not by maintenance personnel. An educa- 
tional program was launched, and a system was estab- 
lished so that there could be no misunderstanding as to 
the use of the proper lubricant in the proper place at the 
proper time interval. At the same time, facilities for han- 
dling, storing, and dispensing lubricating oi] also were 
improved. As a result, bearing-failure frequency did not 
rise as some people thought it would, but actually dropped 
after the program became firmly established. 

At the time of its inception, the policy of using a fixed 
maintenance crew was a radical departure from previous 
practice. Before the manpower shortage which occurred 
during World War Il men were hired for major shut- 
downs and were laid off as soon as the unit was back 
onstream, During the war--when the emphasis was on 
production— the bars were down, and practically all appli- 
cants were hired. The advantage of a fixed permanent 
crew generally is recognized today as being the good 
employe morale which results from job security. 


Records and Control _ It is axiomatic that any quan- 
tity must be measured before it can be controlled. Like- 
wise, faciual data on past performance are needed for 
future planning and evaluation of progress, All changes 
certainly are not improvements, and those which are not 
should be sorted out and discarded as soon as possible. 
The accounting system, as it formerly existed, was not 
capable of furnishing adequate information about main- 
tenance costs. Thus it became necessary to establish a 
new job-order system. 

Job-Order System——In setting up the new system the 
basic principle followed was to assign authority for ap- 


proving work to an individual close enough to the prob- 
lem to exercise the proper judgment and to make the 
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Figure 5—Distribution of maintenance man-hours by year. 


proper decision. This person is the refinery engineer. He 
is in the operating department and is held responsible for 
the overall technical supervision of a unit or group of 
units. This individual has the authority to approve or dis- 
approve all requests for job orders. He also is held re- 
sponsible by his management for keeping the maintenance 
costs on his unit or units within the proper limits. Any 
maintenance job which requires more than 4 fours for one 
mechanic and a helper must be authorized by a separate 
job order. Anyone can originate a request for a job order, 
but it must be approved by a refinery engineer who is re- 
sponsible for the area under question. 

The job-order system replaced a haphazard system of 
memorandums and verbal instructions from a multiplicity 
of operating and maintenance people as to what mainte- 
nance work was to be done. Under this system instructions 
are channeled properly. The maintenance supervisor does 
not receive conflicting directions from different people. 
The fact that the order must be approved before it is 
issued means that the person who approves the order is 
going to assure himself that the proper people have been 
consulted and that the proper diagnosis of the problem 
has been given. Because copies of all job orders are dis- 
tributed to operating supervisors, as well aS to mainte- 
nance supervisors, it assures that operating people are 
cognizant of maintenance work which is under way in the 
Various areas. 

The job order provides a means to collect and report 
all labor and material charges for each job, and it serves 
as a permanent cost record. After the job has been com- 
pleted it must be signed off by the stillman in charge of 
the unit concerned. 


Shutdowns — Control of turnaround work is effected by 
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the use of a work outline. This work outline lists all work 
to be done by item in the proper category. It must be 
approved by the refinery engineer before it is issued. Ad- 
ditional jobs which turn up during the course of the shut- 
down are covered by a separate shutdown work order 
written on the job by the inspection engineer, who must 
clear all major items with the refinery engineer. All work 
which is performed according to the work outline or shut- 
down work order must be signed off first as “okay” to 
close, then as OK to operate, by the inspection engineer, 
the assistant maintenance superintendent, and the unit 
stillman. Following the shutdown an inspection report is 
written by the inspection engineer which summarizes the 
work done during the shutdown, and which lists recom- 
mendations for spare parts or work to be done on some 
future shutdown. 


Overtime The use of overtime is very easily abused 
and must be carefully controlled. One cause of overtime 
which we consider legitimate is emergencies which occur 
at night, or over the weekends, in which immediate action 
is necessary to prevent a prolonged offstream period of a 
major unit. Another is an abnormal work load on a shut- 
down, in which case the offstream time saved by working 
overtime will more than justify the additional cost of the 
overtime. However, it must be borne in mind that over- 
time worked as a double shift, or as emergency callout, 
costs not only the It times straight time, but also the 
non-productive time taken for eating and for the cost of 
the extra meal. Thus an extra 8-hour shift: immediately 
following a regular day shift easily can result in 12 hours’ 
pay for 5 te 6 hours actually worked. 

All overtime is approved by the refinery engineer for 
the unit in question before it is worked. A report is made 
weekly which shows the amount of overtime worked, the 
job, and the person authorizing it. This report is cireu- 
lated to department managers and to the director of the 
department. 


Maintenance-Expense Report. To further the devel- 
ment of a feeling of cost consciousness a monthly report 
of maintenance expenses is issued. Some 40 copies of this 
report are distributed to operating supervisors, refinery 
engineers, unit) stillmen, and maintenance supervisors. 
These reperts give the monthly maintenance expense 
broken down into labor, burden, material, and hauling- 
for each unit or facility. Comparisons are made between 
the expense for the month under consideration, previous 
months, and yearly averages. Significant deviations are ex- 
plained. The report also includes a listing of all indi- 
vidual job orders which were completed within the month, 
with cost breakdown for each. 

Several benefits from the circulation of this report have 
been noticed. Management is kept informed and can judge 
the effectiveness of the control being exercised. The refinery 
engineers who are responsible for control have an account- 
ing made to them. Individual jobs, whose costs appear to 
be out of line, can be flagged and analyzed for improved 
procedures in the future. 


Planning The general term “better planning” has 
been widely used as a patented cure-a!l for everything 
which is suspected of being wrong with maintenance op- 
erations, so that I hesitate to use the expression. Consider 
a few typical examples of the results of poor planning. A 
tour around the refinery discloses men marking time or 
waiting one-half hour or longer for material needed to 
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complete the job. Or perhaps the crew reports to work 
Monday morning and finds two major units down at the 
same time. Possibly a crew of men can be observed mark- 
ing time and waiting for some carpenters to appear on the 
scene in order to erect a scaffold for them so that a tube 
bundle can be pulled. A half-completed job is stopped 
and started over again because some one has changed the 
signals as to how the work was to have been done. Men 
stand by waiting for equipment to be taken out of service 
and gas-freed instead of its being ready for them when 
they appear to start their work. All these things can be 
avoided by getting the proper information channeled to 
the proper people so that for any given unit of work 
everyone who is concerned knows the answers to the 
questions how, what, where, who, and when. 


Shutdown Scheduling — As previously stated, our 
minimum crew was set up on the basis of one major unit 
turnaround. If two units happen to be down at the same 
time, it follows that there will be excessive downtime for 
one or both units. Obviously this situation cannot be 
avoided if units are going to be run until they falter and 
come down of their own accord. To avoid this sort of 
thing, and also to realize other advantages, a unit shut- 
down schedule was devised. The units are scheduled to 
run as long as possible on the basis of past records and 
still reasonably avoid the possibility of emergency shut- 
downs. Also the schedule is arranged that so far as pos- 
sible there is at least one week without shutdown work 
between all major unit turnarounds. This permits the 
maintenance crew to catch up on the backlog of running 
maintenance work which accumulates during weeks of 
major shutdown. 

The shutdown schedule is prepared approximately three 
months before the end of the year for the coming year. It 
is revised quarterly or more often if conditions dictate. 
The shutdown work load purposely is made light for the 
third quarter for two reasons: (1) it is the most desirable 
time for vacations; and, (2) the summer gasoline demand 
dictates that it is most desirable to keep most of the units 
in operation at this time. The schedule also is used in the 
preparation of the product supply statements. It serves as 
a guide to determine when repair and replacement parts 
will be needed, and also when alterations and other items 
of new work should be ready for tying in. 

After it has been determined when a turnaround will 
vecur, the next question which must be answered is what 
work is to be done. Two to three weeks before a unit is to 
be shut down, a work outline is prepared on which all 
work to be performed is listed under suitable headings. 
This is done by the inspection engineer, who obtains his 
information from numerous sources. At this stage careful 
investigation of work requests often eliminates unnecessary 
items. The rough draft of the work outline then must be 
checked and approved by the refinery engineer responsible 
for the unit. As soon as the final work outline has been 
issued. and it is known which items of equipment will be 
worked on, a detailed shutdown procedure for the stillmen 
to follow in shutting-down, blinding-off. and vapor-freeing 
the unit is prepared by the refinery engineer. These shut- 
down procedures are carefully worked out with the thought 
of releasing the various items of equipment for gas-freeing 
and opening as quickly and as safely as possible. The use 
of these procedures has considerably reduced unit down- 
time. 


Preshutdown Meetings The large number of differ- 
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ent crafts and other parties involved in 
the unit shutdown makes it desirable 
to outline the work to all at one time 
rather than to discuss one part with 
each one separately. To provide an op- 
portunity to acquaint the key foremen 
and other parties concerned with the 
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work to be done, a meeting is held 
prior to scheduled major shutdowns. (RBs) 
At this meeting the work to be accom- 
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plished is reviewed, questions are an- 
swered, and agreement is reached on 
many possible differences which might 
otherwise arise while the work is in 
progress. These meetings, which ordi- 
narily last from one to two hours. 
greatly improve the coordination of 
the work and result in much smoother 
performance on the job. 
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Shutdown Work Orders— As ad- 
ditional items of work occur during 
the shutdown the inspection engineer 
writes shutdown work orders in’ the 
portable shutdown office. No work 
which is not itemized on the work outline is done 
without a separately written shutdown work order, Thus. 
when the unit goes back onstream, the work outline plus 
the shutdown work orders are a complete list of everything 
which was done. Channeling of all instructions in this 
manner relieves the maintenance supervisors of the diffi- 
cult task of trving to please a number of different operat- 
ing and technical people. 

Shutdown Supervision All work on a given turn- 
around is under the direction of an assistant: maintenance 
superintendent. Major shutdown work is conducted on a 
three-shift) basis. The crew assigned to a shutdown nor- 
mally is split so that one-half of the men work on the day- 
light shift. one-quarter work on the afternoon shift, and 
one-quarter work on the graveyard shift. There is an as- 
sistant maintenance superintendent in charge of each shift. 
However. the assistant) maintenance superintendent — in 
charge of the daylight shift is responsible for the overall 
planning of the work. He is in charge of all craft super- 
visors who are connected with the turnaround. He is re- 
sponsible for completing the job within the scheduled time. 

Running Maintenance” Operating with a minimum 
basic crew also means operating with a backlog of run- 
ning maintenance work. Thus the work always is pushing 
the men. However, some jobs are more important than 
others. and it is essential to have a means of flagging 
truly urgent jobs and a'so of separating the more impor- 
tant from the less important work. In order to do this a 
priority system was instigated which would retain flexi- 
bility for handling emergencies and still serve to get first 
things done first. The basis of this priority system is a 
priority list which is issued each week when there is not 
a major turnaround. The refinery is divided into 4 areas, 
and for each areca anywhere from 10 to 30 separate jobs 
will be listed in order of descending priority. The list is 
prepared by the maintenance control engineer in conjunc- 
tion with the inspection engineers. It is discussed at a 
meeting held on Friday morning for the following week. 
This meeting is presided over by the refinery manager, and 
is attended by the refinery engineers, the inspection engi- 
ners, the maintenance superintendent, and the maintenance 
control engineer. 

Because the priority list is issued a week in advance, 
some means are necessary for determining and channeling 
requests for urgent and emergency jobs which arise after 
the list has been issued. Anything of this nature which 
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Figure 6—Outline of plant organization. 


comes up during the day is referred to the maintenance 
control engineer whe may check with the refinery engi- 
neers or the refinery manager to determine the urgency of 
the job. From this information he prepares a so-called 
daily “hot sheet” at the end of each day for the following 
day. Also, at 6 a.m. each day the night refinery superin- 
tendent contacts stillmen at all units for any emergency 
items of work which have come up during the night. 
These two lists are discussed between the maintenance con- 
trol engineer and the refinery operating superintendent 
prior to 8 am. each day. Jobs which carry priority are 
indicated with red peneil, and the lists are turned over to 
the maintenance superintendent, 

During weeks when there is no major turnaround, most 
of the men work on the daylight shift. Fach of the four 
areas into which the refinery is divided is in charge of an 
assistant maintenance superintendent. [tis his responsi- 
bility to organize and coordinate the work in his area 
according to the job-priority list and the daily “hot sheet,’ 
as he is instructed at the morning maintenance meeting. 
This meeting is held each day at 8:30 a.m, It is conducted 
by the maintenance superintendent. It is attended by the 
assistant maintenance superintendents, the general-shops 
foreman, the machine-shop superintendent, the chief me- 
terman, the carpenters and paint-shop superintendent, the 
chief electrician, and the maintenance control engineer. 
Status of jobs on the weekly priority sheet is reviewed by 
each assistant maintenance superintendent for his area, 
Urgent and emergency jobs which originate from the 
morning “hot sheet” are discussed and are taken care of, 
Items which require coordination between the crafts and 
different shops are discussed pertaining to each job. This 
meeting normally last one-half hour. 


Minor Construction Work In addition to the shut- 
down and running maintenance work 15 percent of the 
available manpower over any one-year period goes into 
construction projects. However, the completion of most 
construction work is fairly urgent, and depends upon many 
factors other than the manpower available after shut- 
downs and running maintenance have been taken care of. 
Performance of a large volume of construction work with 
a maintenance force generally is incompatible with the 
policy of a fixed minimum crew. Because this crew is 
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based on peak loads, we require more than the mainte- 
nance backlog to fill in the valleys. Thus some minor new 
construction work is used whenever the type of work is 
adaptable, and whenever material deliveries and required 
completion dates for the different jobs fit in with the shut- 
down schedule and maintenance work requirements. Al- 
though the amount of work done in this category by our 
maintenance crew only amounts to 15 percent, this is suffi- 
cient to supply the balance. All major construction work 
and varying proportions of minor construction work are 
contracted, 

In order to determine how much of this type of work is 
needed for a balance, an estimate of man-hour require- 
ments by weeks is made at the beginning of each quarter. 
The man-hour requirements for maintenance are broken 
down into four categories. Standby work is constant and 
consists of pipefitters, machinists, metermen, and electri- 
cians, who are on shift around the clock seven days a 
week, Man-hour requirements for scheduled shutdown 
work are based on the shutdown schedule, on past records. 
and on the knowledge of the type of work planned for 
coming turnarounds. Running maintenance is based on past 
records for overall quarterly requirements which are ap- 
portioned according to weeks. An allowance is made for 
unscheduled shutdowns based on past experience. An al- 
lowance is made for overtime, also based on past experi- 
ence, After appropriate allowances for vacations and ab- 
sentecism have been made, the difference between the man- 
hours available and the sum of those required indicates 
how much is available for construction work. 


A current man-hour backlog for each construction job 
is reported semi-monthly. Using this figure, and the pri- 
ority requirements of the job in question, as well as the 
material delivery report (which indicates when the mate- 
rial will be available), it is possible to schedule construc- 
tion-job completions and to determine which should be 
contracted, 

Figure 4 shows the distribution of man-hours by week 
for the fourth quarter of 1953. Variations in construction 
work from week to week readily are apparent. Figure 5 
shows the same breakdown for the past 5 years. 


Organization and the Human Element -When a 
program such as the one outlined hereinbefore is put into 
effect, the changes involved will meet resistance at many 
points up and down the line. Management people at all 
levels, starting right at the top, must be sincerely in accord 
with the program, and the over-all approach must be sold 
thoroughly. Cooperation between maintenance and operat- 
ing personnel on all levels is absolutely essential to success. 

We all know that misguided and sloppy operating pro- 
cedures can result in many man-hours of excessive main- 
tenance work. Also, if all jobs become emergencies. the 
priority system will fail. The program which has been 
outlined was designed to bring operating and maintenance 
supervisors together on a common basis. Plant operating 
personnel are included within the area of decision on 
maintenance problems. It is they who decide which work 
is to be done, and which should be done first. The mainte- 
nance personnel determine how to do the job, who is to 
do it, and how many people are required. It also was 
recognized that many of the decisions could not best be 
made in the front office. Field supervisors are charged 
with responsibility and are given the authority for carry- 
ing out their decisions. 

The program was designed to develop good employe 
morale. Operation with a fixed minimum crew, which 
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results in steady employment and job security, is an ad- 
vantage which should not be passed over lightly. Upgrad- 
ing and promotions from within have been resorted to in 
order to fill all vacancies. This has required the training 
of our own mechanics. For this purpose there has not been 
developed any formal training school or system, but tem- 
porary setups and on-the-job training have made it possi- 
ble to fill vacancies without hiring a single mechanic. as 
such, at the gate in the past eight years. 

Now for a word about the maintenance organization. 
Good organization alone may not achieve good human re- 
lations, but will provide the structure on which they can 
be built. By good organization we refer to one in which 
duties and functions clearly are understood, and lines of 
responsibility clearly are drawn with a minimum of over- 
lapping; one in which staff and line functions properly 
are segregated; and one in which responsibility and the 
necessary authority go hand in hand. To clarify the posi- 
tion of some of the jobs mentioned in the report. Figure 6 
shows an abbreviated organization chart for the engineer- 
ing and refining departments. The functions of four of 
these key positions are as follows: 


(1) General maintenance superintendent is the line su- 
pervisor in charge of the maintenance crew, He supervises 
the shop superintendents, the assistant maintenance super- 
intendents, and the coordinator. He conducts the morning 
maintenance meeting. and is responsible for the overall 
functioning of the department as a whole. 


(2) The assistant maintenance superintendents are the 
key executive officers who are in charge of expediting and 
executing the work in their respective areas. They are re- 
sponsible for keeping their manpower requirements in 
balance with their work load and for coordinating the dif- 
ferent crafts involved in the work within their area. When 
the crew is on shift work for a major shutdown, three as- 
sistant maintenance superintendents are required— one for 
each shift on the shutdown. During this time the work 
other than the shutdown is handled by one assistant 
maintenance superintendent. 


(3) The coordinator is the switchboard through which 
requests for work, equipment, movements of men, material. 
and similar items channel. He maintains two-way radio 
contact with all key field personnel. His staff keeps the 
material section informed of any requirements for special 
material or outside services. His staff also serves as a con- 
tact point for channeling questions regarding engineering 
and design. 

(4) The maintenance control engineer is in charge of 
equipment inspection and records, He also serves as a 
contact man between the operating and maintenance 
groups for establishment of job priorities. He is responsi- 
ble for the preparation of the weekly priority list. and 
also for the preparation of the skutdown work outlines. 


Conclusion A program to control maintenance costs 
in one particular refinery has been presented. This pro- 
gram consisted of reducing peak manpower requirements 
by scheduling, planning, and improved control; and, 
then, determining the minimum crew necessary to meet 
these requirements. The results have been reasonably favor- 
able. The need for further improvements in equipment 
design, materials of construction, maintenance tools and 
methods, and organization presents a continuing challenge 
to all who are associated with the maintenance problem. 


Original presentation was before the API Division of 
Refining Mid-Year Meeting. Houston, May 11, 1954. 
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How to Reduce FCCU Stack Losses 


Continuous discard of catalyst fines from the precipitator reduced the load- 


ing on cyclones. The resulting increased effciency reduced stack losses to less than 40 


pounds per hour. 


C. A. Seibert, Jr. and D. L. Cleveland 
Shell Oil Company, 
Wilmington, Calif. 


LOSS OF CATALYST fines from the stacks of fluid 
catalytic cracking units have been substantially reduced 
through techniques developed at Shell Oil Company’s Wil- 
mington (Calif.) refinery. A continuing study of stack 
losses over a two-year period led to a better understanding 
of the factors influencing stack losses, plus the develop- 
ment of a workable method for maintaining the stack 
losses within required limits, without the installation of 
additional equipment. 

Briefly, the new system involves the continuous removal 
of the fines collected in the Cottrell precipitators, rather 
than returning them to the regenerator. This procedure 
reduces the loading on the cyclones and precipitator, and 
increases the recovery efficiency of the equipment to the 
point where stack losses are reduced to below 40 pounds 
per hour. 

Loss of catalyst fines in the flue gas discharged from 
the regenerators of fluid catalytic cracking plants is an 
important factor in plant operation. Although in some 
cases substantial losses can be tolerated economically, local 
atmospheric conditions and proximity to centers of popu- 
lation may make it desirable to avoid large losses to the 
atmosphere. The catalyst dust discharged is substantially 
inert and non-toxic, and its nuisance value is probably 
small compared with that of the much larger quantities of 
soil dust frequently distributed by the wind. Nevertheless. 
in an urban area such as Los Angeles, where an all-out 
effort is being made to control all sources of confirmed or 
suspected atmospheric polutants, control of dust emission 
is a logical part of the community program. 

In Los Angeles County legal restrictions are imposed on 
the discharge of particulate matter from process equipment. 
the maximum rate for very large units such as catalytic 
cracking plants being currently fixed at 40 pounds per 
hour. This amount is extremely small in comparison with 
a typical inventory of 1.4 million pounds of powdered 
catalyst in the plant. or a catalyst circulation rate of 3 
million pounds per hour. Conformance to the legal limit 
requires highly efficient dust collection equipment and 
necessitates its operation at maximum effectiveness. 

During the last two years a continuing study of stack 
losses and their relation to catalyst properties and operat- 
ing variables in Shell's catalytic cracking plant at Wil- 


TABLE 1 
Typical Plant Operating Conditions 
Fresh feed rate to reactor, bbl per day 
Nir rate, Ib. per hour 235,000 
Coke burning rate, Ib. per hour 20,000 
Fresh catalyst-addition rate, tons per day 61 
Fresh catalyst type MSA-2 


25,000 
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Figure 1. Catalyst recovery system 


mington has been carried on, This work has led to an 
improved understanding of the factors influencing stack 
loss, and to a workable method for maintaining the loss 
rate within the required limit without the installation of 
additional recovery equipment. Experience on this unit has 
shown that it is possible to meet the 10-pound-per-hour 
maximum with the conventional internal cyclones and 
Cottrell electrical preeipitator if} suitable measures are 
taken to reject catalyst fines from the system. Here is 
summarized the more significant information accumulated 
during this study and describes the current mode of opera- 
tion. 


Discussion The plant on which the work has been 
done is a conventional Kellogg wartime “standard” down- 
flow unit. Typical plant operating conditions are shown 
in Table l. 

The regenerated catalyst: recovery system is shewn dia- 
grammatically in Figure | and consists of a single-stage 
battery of LO eyeclones followed by a d-cell, &-section Cot- 
trell electrical precipitator. Both of these facilities are size 
selective; ice.. the collection efficiency varies with the size 
of the particles being acted upon, Figure 2 is a curve of 
cyclone efficiency which has been derived from an effi- 
ciency curve provided by the manufacturer, The original 
curve has been modified slightly to conform to the condi- 
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Figure 2. Cyclone efficiency 


tions of cyclone loading believed to prevail in this installa- 
tion, No direct experimental proof of this curve is avail- 
able because of the difficulty in measuring reliably the 
rate of catalyst carry-up into the cyclones. However, a 
calculation based on the increase in total catalyst escaping 
from the cyclones during the complete failure of the dip 
leg of one cyclone indicates that the total inlet loading to 
the cyclones is approximately 80 to 100 tons per hour. 

Figure 3 is a curve showing the efficiency of the electri- 
cal precipitator as derived from experimental data. A col- 
lection efficiency between approximately 99 and 99.5 per- 
cent is indicated. The quantity of material passing the 
precipitator has been determined on a routine basis for 
several years. In a few cases sufficient material has been 
collected from the stack gases to permit determination of 
the particle-size distribution. 

Comparison of Figure 2 and 3 reveals that the size selec- 
tivity of the precipitator is much less pronounced than for 
the eyelones. Because of this size selectivity the loss of 
catalyst from the plant stacks is dependent not only on 
the quantity of material reaching these recovery facilities 
from the regenerator bed, but also on the particle-size 
distribution of this material. For the purposes of this dis- 
cussion the catalyst passing through the recovery system 
will be divided into 2 size fractions, viz., 0 to 20-mieron 
fines and 20} -micron material. as determined by ise- 
propyl alcohol (IPA) sedimentation method. This simpli- 
fication has been found to provide a fairly adequate basis 
for characterizing the system. 

As noted in the diagram of the recovery system (Figure 
1), the catalyst collected in the 4 precipitator hoppers 
may be returned to the regenerator or, alternatively, it may 
be removed from the plant and discarded, Early in this 
work it was recognized that this stream of catalyst, which 
contained a relatively large amount of 0 to 20-micron 
material, constituted an important recycle for fines when 
it was returned continuously to the regenerator The high 
concentration of fines in the hopper material, in compari- 
son with the very small amount in the circulating equi- 
librium catalyst--less than | percent by weight of 0 to 
20-micron material indicated that these fines, after re- 
turning to the regenerator, were being rapidly carried up 
again through the recovery facilities. In order to check 
this point the stream of catalyst which normally was re- 
turned to the regenerator from the pecipitator hoppers 
was rejected from the system and discarded for a period 
of several hours. Quantity and particle-size determinations 
were made on the material passing the regenerator cy- 
clones and entering the precipitator. The results of these 
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Figure 3. Electrical-precipitator efficiency. 


determinations and others made since this initial work are 
shown in Figure 4. It is readily apparent that the cyclone 
carryover decreases rapidly as the quantity of fines in the 
carryover decreases. In other words, the removal of a rela- 
tively small quantity of this fine precipitator-hopper ma- 
terial from the cyclone inlet stream effects a substantial 
decrease in the quantity of material passing the cyclones. 
It is also apparent that the carryover of 20+--micron 
material remains constant at approximately 2800 pounds 
per hour. Therefore, it follows that the carryover of mate- 
rial to the precipitator, and hence the stack loss, may be 
controlled by regulation of the amount of fines in the unit. 
Figure 5 indicates the effect of periodic withdrawal of 
material from the precipitator hoppers with regard to 
stack loss. 

The solid line in Figure 6 is a calculated curve of the 
quantity of the stack loss as a funetion of the size distri- 
bution of the material passing the cyclones and entering 
the precipitator, This curve was calculated from Figures 3 
and 4 by multiplying the cyclone carryover by the collec. 
tion efficiency of the electrical precipitator. Collection 
efficiencies of 98.8 and 99.5 percent for 0 to 20-micron 
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Figure 4. Cyclone carryover—quantity vs. particle-size distribution. 
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Figure 5. Effects of batchwise removal of precipitator-hopper material 
on recovery-system loading. 


and 20 +-micron materials, respectively, are obtained from 
Figure 3 by calculation of the average weight mid-points 
of the 2 fractions. 

If the stack loss at any given particle-size distribution 
is compared with the corresponding cyclone carryover 
(Figure 4), the average collection efficiency of the pre- 
cipitator may be calculated. The solid-line curve, drawn as 
outlined hereinbefore, has an indicated average collection 
efficiency of 99.3 percent for a material containing 30 
percent 0 to 20-micron fines. The dotted-line curves were 
drawn for average collection efficiencies of 99.0 and 99.5 
percent at the same particle-size distribution. This is the 
spread normally experienced during plant operation as 
indicated by the experimentally determined points plotted 
in this figure. 

Figure 7 is a calculated curve of the size distribution of 
the stack loss as a function of the size distribution of the 
material passing the cyclones and entering the precipitator 
and is derived in the same manner as Figure 6. 

At steady-state conditions a particle-size material bal- 
‘ance as well as a weight material balance must be main- 
tained. Fines of 0 to 20-micron size constantly are being 
added to the system with fresh catalyst, and are being 
made in the system through the mechanisms of attrition 
and shrinkage of larger particles. In order to satisfy the 
material balance requirements, this same quantity of fines 
must be eliminated from the system. If these fines are not 
purposely removed from the system, they will be lost even- 
tually from the regenerator via the flue gases, or from 
the reactor via the clarified oil. Because the concentration 
of 0 to 20-micron fines in the circulating equilibrium 
catalyst is very small-—less than | percent- removal of a 
sufficient quantity of the whole catalyst to satisfy the 
weight material balance does not remove enough fines to 
satisfy the particle-size balance. Thus the particle-size bal- 
ance is satisfied by loss of fines with the clarified oil and 
through the flue-gas stacks. 

Inasmuch as elimination of fines by normal means leads 
to stack losses in excess of the legal limit, 0 to 20-micron 
material must be removed from the system by some other 
means. As indicated previously, the logizal alternative is 
to remove a quantity of material from precipitator hoppers. 

If the quantity of fines being added and made in the 
system is known, and if the loss of fines with clarified oil 
is determined and the loss through the stacks is specified, 
then the quantity of fines which must be removed from 
the precipitator hopper to maintain steady-state conditions 
may be calculated. It has been determined by material 
balance that during the period covered by this report ap- 
proximately 800 pounds per day of 0 to 20-micron mate- 
rial were being added to the plant with fresh catalyst, and 
2200 pounds per day were being made in the unit by 
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shrinkage and attrition. As previously indicated, this ma- 
terial must be lost from the stacks or with the clarified 
oil, or must be withdrawn from the system. A limited 
amount of available data indicates that the loss of 0 to 20- 
micron fines with clarified oil is approximately equal to 
the loss of this material from the stacks. Enough informa- 
tion is thus available to permit establishing a curve of 
stack loss vs. precipitator-hopper material removed, as 
shown in Figure 8. Calculations based on this curve indi- 
cate that approximately two tons per day of catalyst must 
be removed from the precipitator hoppers in order to 
maintain the stack loss at less than the required limit of 
10 pounds per hour. 

The removal of fines from the plant has been practiced 
on a routine basis since about August, 1952. The accepted 
method consisted of rejection to storage of all of the 
material collected in the four precipitator hoppers until 
the desired quantity had been removed. Since that time the 
stack losses have been within the required limit, except 
during two periods of abnormal operation when one re- 
generator cyclone became inoperative because of failure 
of its dip leg. 

Removal of material from the precipitator hoppers 
tends to increase the average particle size of the plant 
equilibrium catalyst. This shift in particle size comes about 
not only because considerable quantities of fines are re- 
moved from the plant, but also because the quantity of 
coarse equilibrium catalyst: which may be removed to 
maintain inventory at a constant fresh-catalyst addition 
rate is decreased. Figure 9 indicates the magnitude of this 
change in particle size as determined by an IPA sedimen- 
tation method. The 0 to 40-micron material in the plant 
decreased during this period from approximately 24 per- 
cent to approximately 13 percent; 40 to 75-micron mate- 
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Figure 7. Particle-size distribution of stack loss vs. particle-size distribu- 
tion of cyclone carryover. 


rial increased from 461055 percent; and the 75+ -micron 
fraction increased from 30 to 32 percent. Although it gen- 
erally is felt that increasing the average particle size of 
catalyst in a fluid catalytic cracking plant has a deleterious 
effect on the vapor-solid contacting efficiency, makes cata- 
lyst circulation more difficult, and may tend to increase 
plant erosion, there have been no conclusive effects on 
plant operation attributable to this change in particle-size 
distribution. 

In June, 1953, the fines removal program was modified. 
Current operating practice consists of withdrawing con- 
tinuously from the plant the catalyst collected in the see- 
ondary precipitator hoppers —a richer source of fines than 
the primary hoppers. This type of operation is desirable 
because a smaller amount of hopper material need be 
removed to maintain legal stack emissions; and a greater 
quantity of coarse, relatively inactive, equilibrium catalyst 
may be removed to maintain constant plant inventory at a 
fixed fresh-catalyst addition rate. 

Summary— (1!) Loss of catalyst out of fluid catalytic 
cracking plant stacks is directly related to the concentra- 
tion of 0 to 20-micron fines in the system. Reduction of 
the loss rate with existing facilities and operating condi- 
tions can be accomplished only by reduction of the fines 
content of the circulating catalyst. This, in turn, requires 
that some alternative means for selective rejection of fines 
be put into practice. In effect, the total amount of fines 
added to the system and formed during operation must 
find its way out by one means or aonther, 

(2) The size-selectivity characteristics of cyclones and 
electric precipitators make it possible to segregate and 
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Figure 8. Stack loss vs. precipitator-hopper material withdrawn. 


remove fines from the plant via the precipitator hoppers 
to the extent required to keep the stack loss below a limit 
of 40 pounds per hour. 

(3) Sixteen months of operation with catalyst-fines re- 
moval in this manner has not revealed any adverse effect 
on plant operations. It is conceivable that some operators 
may find the reduction in fines content of the circulating 
catalyst to be detrimental, and that it is necessary to in- 
stall additional or improved catalyst recovery facilities to 
meet legal restrictions on dust emissions. However, the 
possible savings in capital makes the investigation of 
catalyst-fines withdrawal attractive. 

Original presentation of this discussion was at the Mid- 
Year Meeting of the API's Division of Refining, Houston, 


May 12, 1954. 
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Figure 9. Particle-size distribution of equilibrium catalyst. 
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Figure 1. The oxidation of ethylene to ethylene oxide using a fluidized silver catalyst. 
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Petrochemical Reactions 


Part 11. Addition of Acids to Olefins and Acetylenes 
> Part 12. The Oxidation of Olefins 
Part 13. The Polymerization of Olefins 


Lewis F. Hatch, The University of Texas, 
Austin 


THE OXIDATION of olefins presents a fertile field for sponding acids (acetic acid and formic acid). Glycols 
research in the production of petrochemicals because a (RCHOHCHOHR) can be made by oxidation using hy- 
number of different product. «ay be obtained from even drogen peroxide or cold dilute permanganate solution. 
the simplest olefins. Oxidation using chemical oxidents 
such as dichromate, permanganate and ozone give com- 
pounds containing a carbonyl group. 

0 Acrolein is produced by the catalytic oxidation of propyl- 
ene. These oxidations are at present more of academic 


CHCH=CH, + [O] — CHAC—H +) H—(—H interest than of importance in the actual preparation of 
A\cetaldehyde — Formaldehyde 


CHLCH CH, + HO-—OH — CH,CHOHCHLOH 
Propylene glycol 


petrochemicals. 
These aldehydes may be oxidized further to the corre- The oxidation reaction of greatest value from the stand- 
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The Oxidation of Olefins .. . 





point of chemicals from petroleum is that of an olefin to 
an oxide. 


8) 


Fad 
CH, + O: — 2CHL,CHCH, 


Propylene oxide 


2CHLCH 


Ethylene oxide is the most important compound produced 
by this type of reaction. 


The Production of Ethylene Oxide— The importance 
of the oxidation of ethylene to ethylene oxide can be seen 
from the use distribution of ethylene given in Table 1. 
Ethylene oxide still leads the pack but synthetic ethyl 
alcohol (see Part 9 of his series PetroLteum REFINER 
33(2) 141 (1954)) is coming up fast on the inside with 
polyethylene the dark horse in the race. 

The direct oxidation of ethylene to the oxide has been 
the object of much research and the subject of many 
patents. 


) 
/ 


2H.C—-CH, + O, — 2H,C—CH; 
Ethylene oxide 

Nearly all of the patents have one thing in common— the 
use of a silver or promoted silver catalyst. Different ma- 
terials and methods are used to support the catalyst with 
the latest developments being in the use of a fluid bed 
system (Figure 1). Ethylene of at least 95 pereent purity 
is used with air furnishing the oxygen. The temperatures 
are around 275 to 300 C., and the pressure between 100 
and 150 psi, A two stage reactor system is used with an 
overall conversion of about 93 percent and a yield of 55 
pereent. The ethylene oxide is absorbed in’ water from 
which it is readily stripped. Ethylene oxide is volatile 
(bop. 10.7 €.) and flammable; thus it is stored under an 
inert gas. 

The principal side reaction is the complete oxidation of 
the ethylene to carbon dioxide and water. 


Hac CHL 30, — 20, 4 21.0 
This reaction is highly exethermal and is favored by high 
temperatures, Because of this, accurate and rigid tempera- 
ture control is required and local “hot spots” must be 
avoided. Temperature control is maintained by use of a 
multitube reactor and dowtherm as a heat exchange 
medium. The introduction of water, hydrogen gas or halo- 
ven containing compounds such as ethylene dichloride has 
been reported to suppress carbon dioxide formation. 


Ethylene oxide is also made by the dehydrochlorination 
of ethylene chlorohydrin by use of a base 


() 


“TLOPCTEGT CaO) > ACC 


TABLE 1 
Use Disiribution of Ethylene, 1953 
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For many years this was the only method used for ethylene 
oxide production, but nearly all of the current installa- 
tion are based on direct oxidation of ethylene. An excellent 
review of the competitive position of these two methods 
for the production of ethylene is given by Ralph Landau 
in the Petroz.eum REFINER 32 (9), 146 September 1953. 


What Are the Uses of Ethylene Oxide ?—Fthylene 
oxide is widely used in the synthesis of many different 
compounds. This use is dependent upon its ability to react 
with almost any compound containing an active hydrogen 


atom. 
oO 


wx 
H.C—CH, + RH — RCH:CH:OH 


Specific examples of this reaction are given in Figure 2. 

About 70 percent of the current production of ethylene 
oxide is used in the manufacture of ethylene glycol 
(glycol) with ethanolamines accounting for 6 percent and 
acrylonitrile 5 percent. The remaining ethylene oxide is 
used in the manufacture of polyglycols, glycol ethers, cer- 
tain nonionic detergents and other miscellaneous com- 
pounds for use as sun-tan lotions. additives to diesel fuels. 
plasticizers, insecticides, emulsifiers, etc. 

Ethylene glycol is produced from ethylene oxide by 
hydration. 

8) 


H.C—CH; -+ H:0 — HOCH.CH.OH 


Ethylene glycol 
(Glycol) 


The temperature for the reacton is in the range of 200 C., 
and a pressure of about 250 to 300 psi results. Hydrogen 
ion is the catalyst used. Because the product of the reaction 
is an alcohol it can react with ethylene oxide to form 
diethylene glycol and higher polyethylene glycols as by- 
products. 


HC CH, +- HOCHLCHLOH — HOCH.CHLOCH.LCHLOH 


Diethylene glycol 


The ratio of these compounds under normal operation is 
89 percent ethylene glycol, 9 percent diethylene glycol 
and 2 percent triethylene glycol. 

Ethylene glycol is also made from formaldehyde and 
carbon monoxide by the glycolic acid process (Fk. 1. du 
Pont de Nemours & Company). The following equations 
represent the chemistry involved. 


Hd — HOCH.C—OH 


Glycolic acid 
) 
ROH — HOctH.A OR 


kester ot 
elyvecrlic «ht ud 


HoOcHLC—OH 4 


() 


HOcCHLC—OR + 2H. —~ HOCHLCHLOH ROH 

A temperature of 200 C.. and a pressure of about 10.000 
psi, are used with sulfurie acid as a catalyst. The hydro- 
venation of the ester takes place at the same temperature 
but at about 450 psi and over a chromite catalyst. The 
overall yield is 75 percent. 

Ethylene glycol may also be made by the direct hy- 
drolysis of ethylene chlgrohydrin by sodium bicarbonate. 


HOCH.CHLCI + NaHCO, —~ HOCH.CHLOH COL. HO 


This method is not used because of difficulties in’ purift- 
cation. 
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Acid-gas absorbents 
Textile specialties 





Figure 2. These products can be derived from ethylene oxide 


The largest use (70 percent) of ethylene glycol is in 
permanent anti-freeze with the remaining 30 percent being 
used to make ethylene dinitrate (an explosive), in cello- 
phane, and for the manufacture of dacron (a synthetic 
fiber). Dacron is an ester of ethylene glycol and tere- 
phthalic acid. 


YF 


The alkyl ethers of ethylene glycol are manufactured by 
a continuous reaction of ethylene oxide and an anhydrous 
aleohol at 200 C.. and LOO to 600 psi. for 1 to 6 hours. 


On HC HO ¢ Cn ELC EL 6 


ROH —@ ROCH.CHLOH 


Fither acids or bases may be used as catalysts for this 
reaction, but because of corrosion problems with acids and 
polymer formation with bases neither type of catalyst has 
found favor. 


The monoalky! ethers of ethylene glycol contain an 
alcoholic group, - OH. a hydrocarbon group, --CH.CH., 
and an ether group, —~-CH,OR. Because of their mullti- 
functional character, these compounds are very good 
solvents. When sold, the trade name usually includes a 
designation of the ether involved, i.e.. methyl, ethyl, ete. 
When the ether is methyl, the solvent dissolves both cellu- 
lose acetate and nitrocellulose while the higher molecular 
weight solvents of this type dissolve only the nitrocellulose. 
Diethylene glycol monoethyl ether, another good solvent. 
is produced by the reaction between ethylene glycol mono- 
ethyl ether and ethylene oxide. 


O 
H.C—CH, + CHsCHLOCH2CH.OH — 
CH3CHOCH.CH,ZOCH:CH.OH 
This type of reaction can be continued with the 
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building of large molecules. Polyethylene glycols, 
HOCH CHO), WH, are marketed in three molecular 


weights €350, 550 and 750). Their fatty acid esters, 


(>) 
RC—OCCHLCHLO), 


are emulsifying, dispersing, and wetting agents used in 
the textile and leather industries. Polyethylene glycols are 
also useful in certain ore flotation processes. 

Two different types of nonionic detergents are produced 
by the use of ethylene oxide. The first and less important 
type is mercaptan-ethylene oxide condensation products. 
The reaction for their formation is analogous to wat be- 
tween an alcohol and ethylene oxide. 


RSH > RSCOELCHILO), TH 


Figure 3. Ethylene oxide goes into these products in this proportion 
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The Oxidation of Olefins .. . 





These alkylmercaptopolyethylene glycol ethers have prop- 
erties similar to those of the alkylphenol polyethylene 
glycol ethers, C,H,OCCH,CH,O) ,H. 

One of the big advantages of the nonionic alkylaryl 
polyethylene ether detergents is that the product can be 
tailor-made for a wide range of purposes by varying the 
number of oxyethylene groups. They are used not only 
for cleaning but also to increase bulk and softness of 
superphosphate fertilizers, in wool scouring, acid vat- 
dyeing and other textile operations requiring high acidity. 
Their use as bread softeners has resulted in a first-class 
hassel because of alleged harmful physiological effects. 

Ethanolamines are produced by the reaction between 
ethylene oxide and ammonia, 


) HOCH.CHLNH 
bthanelanine 
Ng (CO HOCHLCH,) NH 
Diethanolamine 
(HOCH,CH)sN 
Triethanolamine 


Ha —CH, 


The reactions are exothermal and a temperature of 50 to 
60 C. is sufficient. The rate of reaction of ethylene oxide 
is greater with the mono- and diethanolamines than with 
ammonia; thus the main product is triethanolamine. This 
is not a disadvantage for triethanolamine has more com- 
mercial applications than the other two. The addition of 
carbon dioxide also increases the yield of the trietha- 
nolamine. The usual ratio of amines is: mono- 5 percent, 
di- 10 pereent, and tri- 85 percent. The ethanolamines are 
used to make detergents and textile specialties, as acid-gas 
absorbents, and for many other purposes where a water 
soluble organic base is needed. 

The reaction between ethylene oxide and hydrogen 
cyanide is of importance because the resultant ethylene 
eyanohydrin is used in the production of acrylonitrile and 
acrylic acid esters, 


> HOCHLCHLON 


kethylene evanolydrin 


- HON 


This intermediate for the production of aerylie acid 
(CH. CHCOOH) derivatives has two serious drawbacks. 
First, the loss of a molecule of water to create the double 
hond is an economic burden and, second, the process is 
not suitable for preparing esters of alcohols higher than 
methyl and ethyl. There are now a number of other proe- 
esses for the production of acrylic acid derivatives either 
in actual operation or in the pilot plant. 


What Other Oxides Are Important? There are 
several other oxides on the market, but none even approach 
ethylene oxide in importance, Propylene oxide may be 
prepared by methods similar to those used for ethylene 
oxide, Its uses also parallel those of ethylene oxide with its 
single biggest use being in the preparation of propylene 
ulyeol. Propylene glycol is used as a component of brake 
and hydraulic tid, a hygroscopic agent and preservative 
for tobacco, an industrial coolant and anti-freeze, and a 
humicant and solvent for pharmaceutical formulations and 
cosmetic preparations. It is also used as a plasticizer for 
phenolic resin bonded cork seals and crowns and for cellu- 
lose casings for meats and cheeses, Other plasticizers are 
prepared by esterification of linear dicarboxylic acids with 
propylene glycol. 

The propylene glycol alkyl ethers are also marketed 
and are used for many applications similar to those of the 
ethylene glycol alkyl ethers. They are lacquer solvents, 
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hydraulic fluid components and are used to make emulsi- 
fiers and couplers. 

Styrene oxide and butadiene monoxide are both avail- 
able in commercial quantities, but as yet no large scale 
use has been found for them. 


What Is the Future of Acrolein?— Acrolein 
(CH.—CHCHO) is a compound which would appear to 
be especially well-suited for synthesis because it possesses 
two active functional groups: a carbon-carbon double bond 

) 


and a carbonyl group( —(— ). This latter feature permits 
addition reactions to the carbon-carbon double bond which 
do not take place with ordinary double bonds. 

With all of these advantages, it is surprising that acro- 
lein is not one of our basic intermediates, There are several 
reasons for the general lack of interest in acrolein. One 
of the foremost is the difficulty in its preparation. Until 
recently, it was synthesized by the dehydrogenation or 
oxidation of allyl alcohol. 


Oo 
. . . . . i 
CH:=CHCH.OH — CH;—-CHC—H + H;, 
or the pyrolysis of diallyl ether 


CH.~ CHCH.OCH.CH- CH, — 


() 
CH,CH CH, -+ CH, CHC—H 


The latest development is the catalytic oxidation of 
propylene. 


() 


CH, CHCHs + O: — CH, CHC—H + Ho 


The first two of these methods of preparation are costly. 
The direct oxidation method shows promise. 

The utilization of acrolein will center around its ability 
to undergo 1.4 addition , 


Oise asa , OH 


CH, CHC—H RH — RCH.CH- C—H 


followed by rearrangement of the unstable enol form of 
the aldehyde. 
OH 2) 
RCHLCH —C—H — RCH.CH.C—H 


A number of compounds contaning an active hydrogen 
atom will react, 

«) 4) 
CHC 


RNH, +} CH, Ho — RNHCHLCHLC--H 


‘> (> 


| 
H — HOCHLCH.A HH 


Hydracrylic aldehyde 


HO -+ CH. CHe 


The hydracrylic aldehyde can be hydrogenated to tri- 
methylene glycol (CH,OHCH,CH.OH ). 

The very reactivity of acrolein, however. mitigates 
against its use. There are usually many by-products, 
especially those related to the aldehyde group such as 
aldol condensation products. The future of acrolein may 
be bright, but it will require a lot of polishing by research. 


Part 13 will appear in an early issue. 


» 
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Tray Stiffener 


Figure 1. View of typical Uniflux tray sections showing main component parts. 


Uniflux Tray 


Installation of this new tray design is planned 


for more than 100 fractionating towers. 


Vv. O. Bowles, 
Socony-Vacuum Oil Company, 
New York 


OVER THE PAST two decades the 
experience of Socony-Vacuum Oil 
Company with fractionating trays has 
been almost exclusively with trays of 
the bubble cap type. During this per- 
iod, the company has left the problems 
of rating and designing trays almost 
entirely in the hands of engineer-con- 
tractors and has made little attempt 
to develop specifications for, or stand- 
ardize on bubble cap tray designs. 
Consequently to protect continuity of 
operation, it has been necessary to 
warehouse a great variety of bubble 
caps and tray parts. with resultant 
high inventory cost for large stocks 
which are turned over very slowly. 

It has been the experience of So- 
cony that fractionators have been gen- 
erally operated ultimately at rates 
substantially in excess of original de- 
sign rates and only rarely has it been 
considered expedient to replace. or 
even significantly alter any trays. Fur- 
thermore, the fractionating efficiency 
of bubble cap trays appears to hold 
up remarkably well. even at rates 10 
to 70 percent in excess of original de- 
REFINER 
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sign rates. Additionally, experience in- 
dicates that the ultimate capacity of 
bubble cap trays is more often limited 
by downflow restriction than any other 
cause, There is some reason to believe 
that in some fractionators where con- 
ditions of high downtlow exist, that 
fractionating efficieney is not all it 
should be, because of excessive hy- 
draulic gradient and resultant unequal 
slot submergence. 

While over the years there 
heen some notable innovations in frae- 
tionating tray design, no new or im- 
proved design has yet been offered 
that has received wide general accept- 
ance. Bubble cap trays are still by fat 
the most commonly employed frae- 
tionating trays today and probably 
will be for at least some time to come. 
This is remarkable when one considers 
that there has been no such significant 
improvement in bubble cap trays dur- 
ing the past fifteen years that this type 
of tray can be fabricated and installed 
more cheaply today than 15 years ago 
(disregarding the effect of inflation). 
It ix not intended to deny that there 


have 


have been improvements, because it is 
recognized that fabricators have bent 
considerable effort to this end and cer- 
tainly with some success. On the other 
hand. it is possible that more stringent 
requirements and specifications of 
process designers have tended to nul- 
lify such gains. 

As have other operators and design- 
ers of fractionating equipment devoted 
considerable attention to the develop- 
ment and improvement of fractionating 
tray design. so have Socony-Vacuum 
engineers over the past several years, 
The result: has been the development 
of the Uniflux fractionating tray. The 
Secony approach to this problem has 
been not to develop a radically new 
and different’ vapor-liquid contacting 
device, but to develop a tray employ- 
ing the same general principles as 
bubble cap trays which corrects some 
of the faults in conventional bubble 
cap tray design and at the same time 
is simple. adaptable to standardization, 
and inexpensive. 

Socony Unillux type fractionating 
trays perform in substantially the same 
manner and have many of the same 
characteristics as conventional bubble 
cap trays. Since the design of these 
trays combines functional and me- 
chanical features, the tray is light in 
weight and therefore less expensive 
than comparable bubble cap trays. It 
is of simple design and can be rapidly 
installed in fractionating towers and 
easily removed if necessary for main- 
tenance inspection and cleaning. 

The fundamental unit of the Unitlux 
tray is an S member (see Figure 1). 
The vapor section of each S member 
is enclosed at each end by vapor clo- 
sure pieces, Intermediate stiffeners are 
fastened at specified intervals in the 
trough section, to insure a good section 
modulus to the member. especially to 
the free wall of the trough section. 
These vapor closure pieces and tray 
stiffeners are slotted so that on assem- 
bly the S members are imbricated as 
shown. Thus the basic S member has 
structural, as well as functional prop- 
erties, When fabricated of  16-gage 
material, it has ample strength to 
span a 10-foot-diameter tower with 
nevligible deflection under operating 
and maintenance conditions, in larger 
towers (up to 20-feet diameter) a sin- 
gle intermediate support beam is used. 
No other support beams or purlins 
are required. These S members are 
secured to conventional support rings 
by a single conventional tray clamp 
at cach end. The general assembly of 
a single cross flow Uniflux tray may 
be seen in Figure 3. It may be seen 
that the Ss members assembled 
starting from the trough at the down- 
stream side of the tray. The last vapor 
section is fastened to the vertical flange 
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Uniflux Tray... 





which is a part of the segmental see- 
tion at the foot of the downcomer. For 
trays having more than seven S mem- 
bers, a split. S member is provided on 
alternate trays so that vertical access 
is provided for maintenance, cleaning 
and inspection. Downcomers are simi- 
lar to those of conventional bubble 
cap trays, except that they are stand- 
ardized with Uniflux trays and are so 
designed that unrestricted downtlow is 
insured, For trays of very large down- 
flow requirements the vertical flange 
of the segmental section at the inlet 
side of the tray is extended upward to 
provide a proper seal for the down- 
comer at the inlet to the tray. Double 
cross flow trays employ the same basic 
S member elements and are of similar 
design to the single cross flow design 
just deseribed. 

The tray parts are so proportioned 
that the available slot area is about 
12-14 percent of the superficial tower 
area, or generally equivalent to that 
provided in conventional bubble cap 
tray design. Since the slotted sections 
are well separated, there is no inter- 
ference of the vapors issuing from one 
slotted element with those issuing from 
another and the entire length of the 
slotted sections is fully effective. Fur- 
thermore, the vapors forth in 
one direction and in such a manner as 
to boost the liquid across the tray and 
compensate for hydraulic gradient 
under all conditions of flow, There- 
fore, running slot submergence is uni- 
form across the tray. Riser area in 
veneral averages 2 to 4 times the riser 
area provided in bubble cap tray de- 
signs. Likewise, reversal) area and 
equivalent: annular area are large. 
Therefore, the Unitlux tray is charae- 
terized by a lower fixed pressure drop 
(exclusive of that due to slot sub- 
mergence) than bubble cap trays. 
From data developed to date with the 
Uniflux tray it appears evident that the 
combination of equal slot submergence 
(compensated hydraulic gradient), low 
pressure drop and elimination of areas 
of interference has resulted in measur- 
able performance advantages. 

Secony Unitlux trays fabricated of 
16-gage material, complete with down- 
comers, weigh about eight pounds per 
square foot of superficial tower area. 
Fabrication is very simple and can be 
accomplished with standard press 
brakes, shears and die stamping equip- 
ment found in many light metal shops. 
Thus the Uniflux tray is very inexpen- 
sive, Experience in the purchase of a 
large number of these trays indicates 
costs in the range of 60 percent of the 
cost of conventional bubble cap trays 
of similar alloy. 


Isstie 
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Figure 2. Assembly plan and elevations of the installed tray. 


Uniflux fractionating trays have 
heen in service on catalytic cracking 
facilities at the refinery of Socony- 
Vacuum Francaise in southern France. 
The applications at this refinery in- 
clude the feed preparation towers, the 
reactor effluent fractionator and_ its 
strippers, the amine absorption system, 
hydrocarbon absorber, debutanizer 
and a side stream stripper for recover- 
ing butane cut from the debutanizer. 
This catalytic cracking unit has a ca- 
pacity of approximately 17,500  bar- 
rels daily. The fractionating equip- 
ment has performed in a completely 
satisfactory manner from the start. 
While fractionation is considered to 
have exceeded expectations, it would 
be premature to attach any quantitative 
efficiency or capacity advantage on the 
basis of the data that have been se- 
cured to date. The management in 
France is especially impressed by the 
low cost of installation of these trays 
and by the very low maintenance re- 
quirement since operations started. 

In the United States design develop. 
ment has been underway in coopera- 
tion with tray fabricators, aimed 
largely at the developing of a uniform 
set of specifications for the Socony 
Uniflux fractionating tray. At the pres- 
ent time Uniflux fractionating trays 
are being planned for about 150 
fractionating tower installations in the 
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United States and abroad. including 
the entire fractionating tray require- 
ments for three complete refineries. 
Within a few months it is expected 
that a sufficient amount of reliable in- 
formation will be available to more 
quantitatively assess the anticipated 
performance advantages of the U niflux 
fractionating tray. In the meantime, 
Socony-Vacuum has taken the position 
that these trays are extraordinarily in- 
expensive and that on the basis of 
merely equivalent performance very 
substantial savings in capital outlay 
have been realized. 

The problem of warehousing spare 
parts for Socony Uniflux trays is quite 
simple and very inexpensive. For ex- 
ample, if Uniflux trays are being used 
in an entirely new refinery, it is merely 
necessary to have on hand an appro- 
priate number of S members approxi- 
mately 10 feet long and a suitable 
supply of vapor closure pieces and 
tray stiffeners. A stock of 16-gage flat 
plate can be provided for downcomer 
aprons, seal pans and other miscel- 
laneous tray parts. 

Original presentation was before the 
California National Gas Association 
meeting, January 7, 1952, Los Angeles 
and recently before the 33rd Annual 
Meeting of the Natural Gasoline As- 
sociation of America, Dallas. April 
23. 1953. 
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Kaskade Trays 


There are more than 350 installations in many 


varying services. 


G. C. Thrift, 
Koch Engineering Company, 
Wichita, Kansas 


THE KASKADE tray':*** which 
was first used commercially in 1943 
after extensive laboratory study now 
has approximately 350 installations in 
an extremely wide range of services 
from 7 mm. Hg. Absolute to 1000 
psig. pressure and as low as 7-inch 
tray space. 

The evolution to the Benturi type. 
announced in 1952° after two years 
of commercial use, was a result of ex- 
tensive study of operating results and 
design variables affecting plate effi- 
ciency and thruput. The simplicity 
and lower pressure drop per theoreti- 
cal plate have contributed greatly to 
its increased popularity. For the cal- 
culation of dry tray pressure drop, as 
expressed by the familiar orifice for- 
mula: U = e\/2 gh. a constant “ec” of 
as high as 0.92 may be used. This 
means that 92 percent of the slot en- 
ergy is available as mixing energy. 
Despite current practice of using high 
bubble tray efficiencies. operating re- 
sults in many ranges have indicated 
higher efficiencies than would be ex- 
pected of conventional bubble trays. 


Efficient use of the higher available 
Benturi slot energy for more complete 
mixing of the two phases has resulted 
in higher efficiencies in the ranges of 
butane and heavier liquids. Increased 
efficiencies are more pronounced in 
viscous range such as absorption oils 
and heavier. Butane separating efli- 
ciencies well in excess of 100 percent 
can be predicted under many condi- 
tions. Absorber tray efficiencies in the 
range of 75 to LOO percent have been 
experienced in the same service where 
bubble tray efficiencies in the range 
of 25 to 30 percent would be expected. 
See Table 4. 

Both the original Kaskade and the 
later Benturi have similar slot velocity 
vs. efficiency curves, the plateau of 
highest efficiency being at higer oper- 
ating rates than obtainable with con- 
ventional bubble trays. See Figures 6 

Published ratings of Benturi 
are purposely made conserva- 


and 7. 
trays 

tive in many ranges and Koch Engi- 
neering Company. should be consulted 


on final ratings. 


Table 1—Comparison of Kaskade with Bubble Trays in High Pressure 
Absorption 


Diameter 
Number of absorption trays 


Residue Gas, Mol-@ Per Hour from Gas 


Kaskade Bubble Tray 
Tray Tower ‘Tower 
3° 0” 3’ 0” 
20 20 


Moles Absorbed * 
Percent Absorbed 


Figure 1. A cutaway drawing showing Flexitrays 

installed in the upper, moderately loaded zone 

and the Benturi tray in the lower, heavily 
loaded zone. 


The demand for a tray of sieve tray 
capacity and extremely wide operat- 
ing range has led to the development 
of the third design known as the Flexi- 
tray. This tray has ratings and effi- 
ciencies approximating those of a 
well-designed perforated tray yet re- 
tains an efficient operating range ex- 
ceeding that of conventional bubble 
trays. 

Due to its simplicity, low weight 
and adaptability to mass production, 
this tray is recommended when the 
tray cost is inherently an appreciable 
percentage of the total tower installa- 
tion costs. Typical installations are 
moderately high liquid rates, essen- 


Inlet Gas 
Both Towers 
Mol.-& 

OO on 
Sun) 4.04 
5 1.6! 
2.4% 145 O75 
o44 2" O17 $1 yiM) 
o7o 7 SO oo 
O.21 y Bs Os oon 
0.21 7 23h LIAL 

wo 


0.08 
0.08 woe 


tially atmospheric or moderate pres- 
sure with carbon steel 
above the feed zones in light ends frae- 
tionators. The Flexitray is also adapt- 
able to many absorber problems. 
The Flexitray., more completely de- 
scribed in current literature.” has lift. 
able caps approximately 2-ineh di- 
ameter, held down by plate stamped 
spiders whose projections are clinched 
on the underside of the deck, See Fig- 
ure 3. These caps are spaced on a tri- 
angular pitch of 3 to 6 inches in a 
similar manner to bubble trays. The 
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Kaskade Trays... 








Figure 2. Flexitray individual valve held in 
partially open position, 


caps and holddowns are furnished in 
alloy even though the remainder of 
the tray may be of carbon steel mate- 
rials. In alloy materials the Flexitray 
is very economical due to its inherent 
light weight, No gaskets are necessary, 
since even at the lowest loadings the 
vapor weeps up through any small 
crevicés regardless of weir setting. 

To insure uniform vapor distribu- 
tion, at very low loads on trays in- 
advertently installed out of level, al- 
ternate rows of caps are of two differ- 
ent weights. The absence of hydraulic 
gradients and maximum slot velocity 
being directed horizontally contribute 
appreciably to the flexibility and high 
thruput of Flexitrays. 


Tray performance Tables |, 2 
and 3% show comparative data on the 
amount of improvement in’ perform. 
ance obtained by the Kaskade tray 
over bubble trays for various opera- 
tions. In Table | the thruput of the 
Kaskade tray tower was limited by 
availability of gas to the plant. At 
19,000 msefd gas charge rate, the Kas- 
kade tower tray was well below its 
maximum capacity, A conservative 
analysis of the test data would indi- 
cate the Kaskade tray tower has a 
capacity of 21,500 msefd or greater. 
Figure 3 shows the results obtained 
before and after bubble trays were re- 
placed with Kaskade trays on a benzol- 
cumene stripping tower, This tower is 
on a catalytic polymerization unit in 
which the original four-foot tower was 
overloaded at a charge rate of approx- 
imately 2000 barrels per day. After 
replacement with Kaskade trays the 
limiting capacity was not reached at 
a charge rate of approximately 4000 
barrels per day. 

Table + shows some typical thruput 
data for the Koch tray in various 
Bervices. 

Data in Table 5 were taken while 
charging 9500 bpd of Iraq crude of 
0.853 Sp. Grav. to 6°- 10% diameter 
main fractionator containing 31 Ben- 
turi type Kaskades on 24-inch spacing. 
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Table 2——Comparison of Kaskade and Bubble Tray Absorbers 


Kaskade Tray 


Bubble Tray 

















Diameter, ft 6 7 
No. absorption trays 16 | 20 
Residue, gas vol., st. cu. ft./day 27,800,000 } 27,600,000 
Oil rate gpd 314.500 308,590 
Pressure, psig 515 51.5 
Lean-oil temp., °F 64 69 
Rich-oil temp., °F 90 40 
Lean-oil gravity. API 41.0 ' 41.0 
| | | _ Lean Oil 
Inlet Gas Residue Gas Inlet Gas Residue Gas | Mol. Vol. @ 
Prod. Analyses Mol. Vol. & Mol. Vol. @ Mol. Vol. @ Mol. Vol. @ Lig. Vol. &@ 
Nitrogen 4 1.13 91 
Oxygen 14 AS 13 
Methane ¥1.41 82.78 79.76 82.42 
Ethane 10.64 10.47 . 10.84 10.14 
Propane 4.0 4.15 4.76 4.47 
Isobutane 70 $7 45 2 
n- Butane 1.37 11 1.64 1.30 
lsopentane 45 ih 24 ll il 
9 
n-Pentane is ow Ag oe | 44 
37 
Hexanes 12 OS -28 09 60 
we 
Heptanes + 37 O4 20 99.85 
98.97 
Total 100.00 100.00 100.00 100.00 100.00 


Table 3—Refinery Depropanizer Operation Before and After Installing 


Benturi-Type Kaskade Trays 


DEPROPANIZER DEPROPANIZER | 
CHARGE* OVERHEAD GAS** | 


STABILIZED 



































NAPH. DIST.* 
AN AL YSIS VOL. PERCENT Before After Before After Before After 
Na + CO 1.7 
On O3 
Ile OS 
Cle o2 O4 
Calls 6.2 
Colle 4.8 7.5 
Calle Os 
Calls 29.4 63.8 
Fotal Cs Cut 2.1 1.9 
its O7 ! 10.4 
n(¢ 44 if 2.5 2.4 
(4 paraftins 4.7 5.6 
(4 olefins o.1 0.1 O.1 
i(s 2.9 4.7 ot 0.1 5.9 40 
ns 6.1 aS 0.6 54 5.3 
(a+ S41 82S 86.5 85.0 
Iles o2 30.9 12.9 0.0 
Total 100.0 100.0 100.0 100.0 100.0 100.0 
HaS, gm/100 mi 0.328 O17 0.0014 <0.0005 
* Low temperature fractional distillation ** Mass spectrometer 
Tests: 
Caravity. CAPT 63.1 j 62.3 62.2 61.6 
Vapor Pressure U6 1.575 1.548 6.4 
(sp. gr.) (sp. gr 
Distillation (ASTM) °F 
iBP 1a 0 
h 4 148 
Ww 12 160 
20 176 178 
30 14 144 
) 207 2 
wo 220 219 
“oo 21 20 
70 245 240 
sO 206 254 
wo 273 270 
OS 200) 282 
EP 136 $28 
Rec., percent 48.0 ox 
Vields, Vol. Percent 21.161 27.461 4.20 2.5tt 20.504 
VOSTT 
Rates, bbls. his : 375 45s 21.412 21.511 $63 
| Mcth. Meth 
t Based on crude Tt Based on depropanizer charge 
Table 4—Typical Kaskade Thruput Data 
Diameter, Ft. 6'-6” 6’-0" o’-0" | 5-6" 5’-0” 4’-6" 2'-6" 2’-6” 
Tray Space, Inches 24 | 24 % 24 } 27 30 24 24 
Tower Service Absorber) Deprop. | Syn. Syn. Absorber) Debut. Debut. Debut. 
| Tower | Tower | | 
Vapors | | | 
th, Hr 117.000 | 148,000 | 82.480 | 74,700 121,000 | 83.000) | 36.000 27,832 
ev, th Cl St | 3.06 | (175 217 SUS | 234 | 20 1.é4 
Liquid | | 
GUM w7o | 860 319 156 | 405 | 485 100 x0) 
on heck wm | zy 45.1 4 | 414 34.0 06 36 
Percent Brown } | | 
Souders Allowable 147 130 | 140 } 194 | iM 164 | 198 155 
Ratio 1.66 135 14 677 nit) |) 61.58 1.42 1.65 
Tere > > , e 
PetroteuMm REFINER --l'ol. 33, No. 5 





Tower is equipped for three side cuts, 
only two of which were in service dur- 
ing this operation. This tower was op- 
erating below design rate and maxi- 
mum efficiency during this test. 

Here the lower pressure drop per 
tray (2 to 3-inch water) has resulted 
in lower flash zone pressures and tem- 
peratures; resulting in higher yields 
of good quality kerosines with a mini- 
mum of chemical treatment. This Kas- 
kade replacement of bubble trays, on 
the same supports, gave a substantial 
increase in crude running capacity. 
The low pressure drop per theoretical 
tray has made the Benturi tray attrac- 
tive in vacuum flashers and many heat 
sensitive materials separations. 

The extensive use of Kaskades in 
oil refining and natural gasoline plants 
has encouraged their use in the petro- 
chemical industry. Installations are 
now in the plants of American Cyana- 
mid Company, Humble Oil & Refin- 
ing Company, The Dow Chemical 
Company, Polymer Corporation, Jef- 
ferson Chemical Company. Phillips 
Chemical Company, Monsanto Chem- 
ical Company and National Petro- 
Chemical Company. 

National Petro-Chemical’s installa- 
tion at Tuscola, IIL, one of the largest 
recently placed in operation, has five 
of their largest towers equipped with 
Kaskades. Operating at pressures of 
300 to 500 psi, their sizes range from 
8 to 11%, feet and in height from 67 
to 144 feet. These towers recover 
ethane and other light hydrocarbons 
from relatively lean pipe line natural 
gas. The great economies, assured effi- 
ciencies and low pressure drops die- 
tated Kaskades’ use in this large plant. 
This installation is more completely 
described in current literature." 

Kaskades are also being increas- 
ingly used in the chemical industry. 
At this time a wide range of acetones, 
acetates, acetylene, alcohols, amines, 
cumene, cyanides, fatty acids, formal- 
dehyde, glycols, ketones, mereaptans, 
phenols, polymers, pyradines, resins 


TABLE 5 
Kaskade Results in Crude Distillation Service 


Product? . 
Vol. Percent 
Sp. Gr. 


ASTM 

IBD. °F 108 
10 percent 151 
20 167 
ao Iss 
") 14s 
Mw : 47s 
6 4 ‘s7 
7O 400 
sO Y 4i2 
wy) Pa 
EP 152 


Gasoline* Kerosine Distillate 
20.0 9.0 19.0 
.707 .793 846 





* Blend of Light and Heavy Gasoline from pre 
rand main tractionater 


1 Re-due 40) volume percent, 0.962 specific 
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A= BENZOL STRIPPER CHARGE 
‘B"- KASKADE DECK OVERHEAD 
"C"- KASKADE DECK BOTTOMS 
“0” - BUBBLE OECK OVERHEAD 


TEMPERATURE °FAHR. 


10 20 30 400©=«©650—ti«S” 
PERCENT OVER 


Figure 3. Distillation curves for benzol-cumene stripper. 
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Figure 4. Distillation curves of charge and products for a train of five naphtha fractionating 
towers equipped with Kaskade trays. Feed to each is bottoms from preceding tower. See Table 6. 


and tar base oils are being sepa- arte er ipetires 
HH Litwin, 0. @. J, March 22, 1997 


rated with Kaskades. Hi Litwin, Wereld Pet, Mareh, 191s 
oo ene at: . a. . ‘ro lruane Fuqua, Met. Proe., Nov, 1948 

7 Original prese ntation was he fore the nA gy aii Raglan Sr ag 

33rd Annual Meeting of the NGAA, (neers ciritisny, Vel at, Ne, 1, 1953 

Dallas, April 23, 1954. 


Pet. Prov, May, 1952. 
kng., May, 1954 
Table 6—Operation Summary—Kaskade Fractionating Towers 
Naphtha Unit 


“Chem 


No. 5 | 
Naphtha 


No. 6 
Naphtha 


No. 3 No. 4 
Naphtha Naphtha 


No. 2 
Naphtha 





Type of Column: 

Diameter (1.1). a" me ad 3°" 3°-0° 
Number of trays 20 20 20 | 20 
Charge B/D 32h Zila 1704 izi4 701 
Overhead B/D wo m0 be Bs} 44 
Bottoms B/D : 74 1214 CP 4 
Gap (4% 95%) °F i 25 i oat) 
Gap* (IBP--EP) °F ; 20 3 
Cold reflux ratio (R/O) ON ou 1.75 
Internal reflux ratio (R/O) 170 165 
Superticial velocity (Ft./Sec.) su 4.27 
Top vapor load (% Brown Souders ( 4 
Bottom vapor load % Brown 

Souders) $5 
Liquid load (GPH/in. Weir) 2 oa 
Pressure 4 


254 


~ 





* Minus sign indicates overlap. 





Oil Investment to Hit New High 


API sees industry capital expenditure reach- 


ing over $4.6 billion in 1954. 


L. J. Logan, 


Economics Staff 


THE UNITED STATES petroleum 
industry will make the largest annual 
capital expenditures in its history in 
1954, spending $4,014,199,600 in the 
U. S. and $605,175,000 in foreign 
areas, a total of $4,619,374,000, This 
represents an increase of 6.2 percent 
over the previous record of $4,349,- 
505,000 spent in 1953, These figures 
are estimates of the American Petro- 
leum Institute in its biennial survey of 
capital expenditures of the industry. 

When this year’s program of expan- 
sion, modernization, and development 
is completed, the petroleum industry 
will hold in the U.S. a total gross in- 
vestment of about $48 billion, it is 
indicated, as the total assets employed 
at end of 1953 amounted to about $44 
billion. (Horld Oil, August 1. 1953. 


page oo.) 


Petroleum ranks as the third largest 
industry of the U. S. in terms of in- 
vestment, and it now is a contender 
for second place. Agriculture employs 
an investment of over $165 billion, 
and the public utilities were estimated 
in 1953 as having an investment of 
about $52 billion, with extensive ex- 
pansion under way. The railroads rep- 
resent the fourth largest industry of 
the U. S.. with gross investment of 
about $31 billion. 

The projected record capital ex- 
penditures of 1954 were described by 
Frank M. Porter, president of API. 
as “a clear manifestation of the oil 
industry's faith in America and in the 
current and future business outlook.” 

The huge investment of $4.6 billion 
in 1954 will raise the oil industry’s 
post-war total for capital expenditures 


to more than $28 billion, including 
over $25 billion in the U. S. and $3.5 
billion abroad. Post-war capital ex- 
penditures have been twice as large as 
the total investment in plant and 
equipment of the U. S. oil industry in 
1945. Of course, costs are now double 
pre-war, and facilities acquired since 
the war have perhaps only about 
equaled those held at war's end. 

The billions of dollars to be spent 
by the oil industry this year will be 
paid out in many ways, the API 
pointed out. The funds will be used 
for leases, wells, and equipment; nat- 
ural gasoline and cycling plants; pipe 
lines, tankers, barges, tank cars, and 
motor transport; new and enlarged re- 
fining facilities; fertilizer and chemi- 
cal plants; and distribution outlets. 
The purchases will require a vast and 
continuing flow of steel and other 
basic materials, machinery, equipment, 
and innumerable other supplies and 
commodities. 

Of the $4,014,199,000 to be spent 
in the U. S. this year, $2,206,192,000 
or 55.0 percent will be for leases, 
wells and equipment, and other pro- 
duction facilities; $145,682,000 or 3.6 
percent for natural gasoline and cy- 
cling plants; $845.991.000 or 21.1 
percent for refining facilities; $314,- 
566,000 or 7.8 percent for pipe lines, 
tankers, barges, tank cars, tank trucks, 
and other transportation; $570.306,- 
(00 or 9.2 percent for marketing facili- 
ties; and $133,399.000 or 3.3 percent 
for fertilizer and chemical plants and 
other items. 


Oil Industry Capital Expenditures in 1954 and Other Post-War Years 


ESTIMATED 1954 


(Source: American Petroleum Institute) 
THOUSANDS OF DOLLARS 


ACTUAL 1953 ACTUAL 1952 


TOTAL, 9 POST-WAR 
ACTUAL 1946-1951 YEARS, 1946-1954 


*Foreign 


U.S. 
7,644,820 
7,225,810 
1.340.020 


5.826 


*Foreign 
1,321,630 
L2387.070 

8 S30 


*Foreign U.S. *Foreign 


*Foreign v. S. 


436,515 | 2,193,297 361,8% 2,240,787 
$24,171 2.007 28 MA20 0 2OTLAM 
10,7833 site 4681 
{02 NN Loe ae st tse 
2.384 | 101.230 se : i) 2 ut 
13.276 : 2 
87 tS 
84.150 





iTkM av. 3. 
2,206,192 
2.027, 750 
469,146 
1.658 584 
T5819 
4.741 
62.078 
1 644 


2,467,549 
2.4532, 892 
IN3,.07S 
1t4at.iw 2.148.014 
7.210 14,008 
230 1 7 707 
6.480 13,302 
76.4000 120,648 


Production, Total 
Crude Ohl, Lotal 
Leuses 

Well 


Natural Gas 


snd Equipment 
Total 

(0,298 
6,768 


2.384 
1960 


leu. 
{Wells and Equipment 


(elves 10) 


14.012 


280 559 
237,920 
126.470 
115.590 


Natural Gas & Cycting Plants 143,682 279 108,723 85,175 371,450 


355,539 


1,809, 283 
YE OD 


$7.22 1.122.583 
0.786 604,100 
SOS 460 
1108s 
182540 107 700 
sl 107.440 
6500 mo 
450 oo 
TO.310 ") 
re eres Soe 
53.100 1.620 


474,168 
16 456 
216.875 


589,516 
0 OOS 
17.204 $015 
1m 752 1.424 SLO? 
212 146 IN 344 

S471 7 457 


314,566 
ZOO 16 


26,219 
16,128 


1.247 


42.613 


Transportation, Total 
YUTSS 


"1 ine ota 
Crude Chl Line 
Prealuet Lines 
Natural Gas Lone ; AY SM] 

Martine, betal tO wo) 
bankers HS IN 20) Sal > eee | 
Harges Patel 11.784 
CM het 14s i902 15 

lank Cars wee “sz , + ROT INTO NT 

Motor Lranspent SIS x os 1 eo] ooo wl 

AH Other ZOOS toa pad $455 OOS 


2.16 LOSS 
1444 
1.44 


535,629 41,961 2,095,620 253,320 447,913 


138,560 
1,359,400 


Refining 845,994 91,722 


Fertilizer & Chemical Plants 66,4541 45,925 


144,010 253,995 


7.857 51,428 


10.614 299,235 35,032 


59,753 


Marketing 470,466 44,449 


24,572 
127 


7,216 3,598 263,855 
5,856,256 493,249 
4,349,505) 


Other bb BOK 6.101 
25,294,115 3,550 


13,682,988 1,965,017 5 
28,844,242 


4,014,199 605,175 
15,648,005 


4,619,374 


Grand Total 4,740,607 486.086 


2 
4,227,458 


ubsudiaries only 


* bigures on foreign capital expenditures melude those made for consolidated 
whether capitalized or charged to earnimes. 


f Includes expenditures for intangible development cost of producing wells and dry hole 
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A mathematical approach to... 





Mixing and 


Internal Circulation 


This is the second in a series 


designed to give the graduate engineer a 


refresher in applied mathematics. 


S. Katz* and F. A. Zenz** 


THE PARTICULAR problem pre- 
sented in this discussion arose as a 
consequence of investigation of | the 
solids circulation within fluidized beds 
of solids. The equations developed are. 
however, applicable to manv_ batch 
mixing operations. Consider in’ this 
example the illustration of Figure 1: 
a tube packed with M, pounds of solid 
particles in the lower portion, and an 
upper portion containing a uniform 
mixture of M,a pounds of tracer in 
M, pounds of solid particles, Let t 
measure the time in hours after air is 
introduced below the lower section and 
fluidization occurs. At the start of the 
experiment M,, M, and a are known. 
What is unknown is the internal cir- 
culation rate, W, pounds per hour, 
between the upper and lower sections. 
At time t, the upper section will have 
an inventory of M, pounds of solids 
and M,x,(t) pounds of tracer, Simi- 
larly the lower section will have an 
inventory of M, pounds of solids and 
M.x,(t) pounds of tracer. In the 
mathematical solution of the problem 
it must be assumed that whatever ma- 
terial is circulated between the two sec- 
tions undergoes perfect instantaneous 
mixing in the section where it arrives, 
so that at time t. each section is a 
uniform mixture of solids and tracer, 


* Consolidated Engineering Corp., Pasadena 


** The M. W New York 


Kelloxg Co 
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M,a, lbs of tracer 
M,, !bs of total solids 


M,, lbs of solids 


Figure 1. Schematic illustration of mathematical model. 


with tracer concentrations x,(t) and 
x(t) pounds tracer per pound solids 
respectively. 

The mathematical problem is the 
solution of a pair of differential equa- 
tions representing material balance on 
tracer in each of the two sections. 

In the upper section: Rate of change 
of quantity of tracer in upper section 
is equal to the rate at which tracer is 
carried into upper section from lower 
section minus the rate at which tracer 
is carried out of upper section inte 
lower section. The left hand side of 
the equation may he written: 


d 
ay Mix CO] 


dx, (t) 


or, since My; is constant: M, dt 


The first term of the right side 
Wx,(t) and the second term of the 
right side =~ Wx,(t). The equation is 
then: 


dx 
1 (1) 


M, lt Wx, 


A similar balance for the lower see- 
tion gives: 

dx, 

M: 


dt Wx. —? (2) 


At time t 0 
x, (0) a (3) 
x.(0) --0 (4) 


What is required is to solve (1) and 
(2) for x,(t) and x(t) under the 
conditions (3) and (4). 


Adding (1) and (2) gives: 
ds dx, 
Mie + Ma i 
Which when integrated from 0 to t 
vives: 
M, [xift) XO) | 


M. [xe(t) xs(O)] 0 
Now substituting (3) and (4): 
Mi [xitt) al Mox.(t)  O 


which may be written 


No(t) Ja x, (1) (5) 
M 


Substituting (5) into (1) and re- 
arranging slightly gives: 


dx, Wa 
lt ' M, 


w( ys | a) ) 


The differential equation (6) can be 


where 


integrated by multiplying through by 


e?'. The left side becomes 


dx, dx, 
, ve vt 
( dt Ix, ) dt ‘ 
x, me 
dt 


dt 


= dt 
(x,e""') 


by the usual rule for differentiating a 
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Mathematics 


of Mixing and Internal Circulation . . . 








oo 














Equation (12) 





wt(iat ag) sin 


ae -)- 




















Figure 2. Graphical representation of Equation (12). 


product of two funetions. Equation 
(OG) is therefore 
d - Wa 
lt (Ny ) M. ‘ 


and, mtegrated from Oto t vrelds 


nift)e” x, (0) 


seo threat 


nif) NCO 


Now. from (7): 

Wa 

M.1 + M 
independent of Wand from 3) 


vy, f0) “a 


so that equation tH) 
aM, 


my i] Pal 


x(t) At M4 OM 


aM, ( _ we 
ue MANES OM, 


Substituting (9) inte (5) vives: 
aM, ' 
Bett? M, iM, ' 


may be written: 


‘ 


Equations (9) and (10) constitute 
the solution of the problem defined by 
equations (1), (2), (3) and (4), Note 
that in equations (9) and (10). the 
parameters a, M,. and M, are all 
known. The only place where the un- 
known parameter Wo appears is in P 
defined by Equation (7). 

In principle, one observation of X,. 
i.e., one value of t at the corresponding 
x,5 ox, (0), will determine PL From 
Equation (9): 

1 aM, 
Pet ™ aa MP oe 1) 

It would probably be better experi- 
mental procedure to make a set of 
observations of x, at various values 
of t and obtain an estimate of P that 
depended in some way on the whole set 
of observations. Note that Equation 
(9) may be written: 


[ aM, ] [ aM, ] , 
In} xi(t) MoM In Ml, + Me -I't 


so that. with a series of observations 
of x, at various times t, a least squares 
straight line fit of 


in ( - “Tk ) 


as a function of t would have as its 


PerTro_euM 


slope the best estimate of 
ternately 
aM, 

“1M, + M: 
could be plotted against t on semi-log 
graph paper. and the slope, deter- 
mined graphically, would be an 
estimate of 

—Plogwe 43430 
In any case P is determined from the 
experimental data and W found from 
Equation (7). 

All the foregoing discussion — is 
based on the assumption of perfect 
instantaneous mixing. In practice this 
may not be the case. Observations of 
x, should therefore be made over wide 
enough periods of time to ensure that 
fairly good mixing has occurred in 
the interval between observations. 

In setting up the experimental ap- 
paratus it is of interest to consider 
the practical ranges of operation. 
Equation (11) may be re-written: 


] 
1 - 
p In M, ( Xi 1 ) , & 
M:\ a a 
and combined with Equation (7) to 


eive: 


w(t) In M(x )+* 
M:\a a 

(12) 
Equation (12) is presented graphically 
in Figure 2. Note that the terminal 
conditions are satisfied. The abscissa 
is equal to one at time t-—-0 or when 
the ordinate is zero, Similarly the 
value of the ordinate. or in’ other 
words time. t. approaches — infinity 
when x, approaches M,/(M, + M,) 
corresponding to perfect uniform mix- 
ing of the tracer through both sections 
uniformly. In practice it would be dif- 
ficult to obtain accurate observations 
from an apparatus in which M,/M, is 
very small. On the other hand, as M, 
approaches M, the range of x,/a 
narrows and W becomes very sensitive 
to the exact measurement of x, as 
shown by the steep slope of the curves 
in Figure 2 at Vi /M.= 05 and 
greater. It would therefore appear that 
the optimum range of experimentation 
would be at M,/M, of 0.1) giving 
x, /a a range of O.1 to 0.7. 





See No. 1? 


Did you miss the introduction 
to these math problems? See 
March PETROLEUM REFINER 
where the authors discussed 
“Are You Keeping Up With 
Industrial Mathematics?” 
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SPECIFIC HEAT AT CONSTANT PRESSURE 
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Temperature—100 F 
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Figure 1. Specific heat of hydrogen as a function of pressure and temperature 


In convenient graphical form . . . 





Physical Properties of Hydrogen 


Best data are collated for the viscosity, thermal 
conductivity and specific heat of hydrogen at elevated 


pressures and temperatures. 


Irving Granet, 
Foster Wheeler C »rporati Nn 
New York 


HYDROGEN HAS A. unique posi- 
tion among the known elements since 
it has the lowest atomic weight and 
the simplest atomic structure. The 
largest amount of hydrogen is used in 
the synthesis of ammonia. In addition, 
this gas is used extensively in welding, 
combustion, hydrogenation of oils and 
in many other chemical processes. The 
experimental and derived data pre- 
sented in this paper cover ranges of 
temperature and pressure of the great- 
est technical importance and conven- 
ient graphs are presented showing the 
instantaneous specific heat at constant 
pressure. the viscosity and the thermal 
conductivity of hydrogen. 

Of the many articles that have been 
REFINER 
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written on the thermodynamic proper- 
ties of hydrogen. three are oustanding. 
In chronological order these are the 
work of Deming and Shupe! in 1932. 
the analytical correlation by the Cor- 
nell University investigators? in 1942 
and National Bureau of Standard. 
extensive 1948 publication’. 

The Deming and Shupe work uti- 
lizes compressibility data and a graph- 
ical method to evaluate th® 
partial derivatives in order to obtain 
the effect of pressure on the instantan- 
cous specific heat at constant pressure. 
These investigators obtained the neces- 
sary specific heat data at zero pressure 
from spectroscopic measurements. 
This work is quite complete but un- 


necessary 


fortunately the temperature range goes 
only to 500°C. In contrast to this the 
work done at Cornell, also based upon 
spectroscopic measurements, and an 
accurately evaluated equation of state 
extends over a range of temperature 
to 1000 F, 


Most Complete Work = The third 
of the above-mentioned group is un- 
doubtedly the most complete single 
work that has been compiled on the 
thermodynamic properties of hydro- 
gen. To quote from this compilation: 
“The thermal data include thermody- 
namie functions for the ideal gas state, 
equilibrium constants, data of state, 
viscosity. and = thermal conductivity 
with dependence on the — pressure, 
vapor pressure solid-liquid equilibria. 
specific heats and latent heats. Values 
of state derivatives useful in’ thermo- 
dynamie calculations have been given 
for normal hydrogen. and the related 
differences between thermodynamic 
functions for real and ideal gas states 
have been evaluated. ... The compiled 
thermal properties of hydrogen are 
presented in 38 tables, 33 graphs and 
numerous equations. The sources of 
the data have been given in an exten- 
sive bibliography.” 

This work as published in the Jour- 
nal of Research of the National Bu- 
reau of Standards contains 96 pages. 

The zero pressure instantaneous 
specific heat of hydrogen has been de- 
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Properties of Hydrogen... 





termined and reported in the technical 
literature and the various investiga- 
tions'*** are essentially in exact 
agreement. The effect of pressure on 
this property can be obtained from 
References 1, 2, or 3. However, in 
order to arrive at this effect from the 
data of Reference 3 it is necessary to 
perform an entire series of numerical 
and graphical integrations. 

The writer has done this for a typi- 
cal set of conditions and compared the 
results with those of References 1 and 
2. In essence all of these works are in 
very good agreement. Because of the 
extended range of the Cornell results 
and the excellent agreement of data 
obtained in the aforementioned com- 
parison, the writer has used this set of 
data. Figure | is a plot giving the in- 
stantancous specific heat of hydrogen 
at constant pressure as a function of 
both pressure and temperature. It will 
be noted that the effect of pressure on 
this property is small in magnitude 
while the effect of temperature is most 
unusual, As the temperature increases 
the specific heat increases at a decreas- 
ing rate and then increases at an in- 
creasing rate. This same phenomena 
ofa point of inflection is shown at all 
pressures and at high pressures this 
has a minimum value for this 
property oecurring near 500 PF, 


yas 


Viscosity, Thermal Conductiv- 
ity While there is a great deal of 
information on the specific heat of 
this gas there is little information on 
the viscosity and thermal conductivity. 
The zero pressure viscosity of hydro- 
gen can be obtained from References 
3, 5, and 6. The values given in these 
three references are in almost exact 
agreement, 

Figure 2 shows a plot of these val- 
ves to 1500 F. This temperature range 
covers the range given in Reference 6 
as having been experimentally deter- 
mined and the expected accuracy is of 
the order of 2 percent. At the lowest 
temperature given in Figure 2 it would 
he expected that the effect of pressure 
on the viscosity would be the greatest. 

Estimates of this effect have been 
calculated in References 3 and 5 which 
are in good agreement with meager 
test data at about 80 F. At 100 F, and 
100 atmospheres the calculated effect 
of pressure is of the order of 2 percent 
and as noted in Reference 5 these cal- 
culated values are not to be taken as 
being very precise because of the as- 
sumptions that enter the calculations. 
That the effect of pressure on this 
property would be small can also be 
seen from the reduced temperature. 
reduced pressure plot in Reference 7. 
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ABSOLUTE ViscosiTY PPar 


4 5 


TEMPERATURE - 100°F 


Figure 2. Absolute viscosity of hydrogen. 


Because of the fact that the effect of 
pressure on the viscosity is of the 
order of the uncertainty in the zero 
pressure values it is recommended that 
the single curve of Figure 2 can be 
used over wide pressure ranges for 
most technical calculations. 

The data given in References 3, 6. 
and & for the thermal conductivity of 
hydrogen are even less complete 
than the data given for the viscosity 
of this gas. A plot of the data in Ref- 
erence 6 shows the zero pressure ther- 
mal conductivity of hydrogen to have 
the same unusual type of inflection as 
is shown for the specific heat in Fig- 
ure 1. This inflection is not shown in 
the data of the other investigators. 

The author has plotted all of the 
available low pressure data and Fig- 
ure 3 shows the best average curve of 
these data. As is the case for the vis- 
cosity of this gas, the effect of pres- 
sure on the thermal conductivity is 
negligible and it is recommended that 
the single curve of Figure 3 be used 
over wide pressure ranges for most 


THERMAL CONDUCTIVITY OF 7rT 


3.06Um4]m™mlCU SKC 


7 


technical calculations. The data on 


thermal conductivity are not of the 
order of accuracy that the viscosity 
is. Where the accuracy to be expected 
of the data of Figure 2 is of the order 
of 2 percent, the expected accuracy of 
the data of Figure 3 is of the order of 
5 percent, 
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NEED OF SAFETY IN DESIGN APPARENT: In use of ladders (left)—minimum practical distances between platforms, safety cages and twisted 


rungs to prevent slips. In izing d 





locations on the structure. 


Engineering for Safety 


ge of fires—try to control it by placing fog nozzles (right) at all critical hot cil valves and in various 


Here are three phases in which engineering can help promote safety in the 


current expansion program. 


R. G. Hargrove, 
Socony-Vacuum Oil Company, Inc. 
Paulsboro, N. J. 


SAFETY IS A MAJOR part of the 
tremendous expansion now i 
in the petroleum industry. 

Promoting safety is a job that be- 
longs to the engineer. 

Responsibility for safety is the obli- 
gation of management. Meeting that 
obligation is a smart move from the 
viewpoint of management's pocket- 
book. 

Management should direct’ particu- 
lar attention to three phases in which 
engineering can do much to eliminate 
hazards. They are: 


“ u 
going on 


@Safety for future operation and 
maintenance. 

@ Safety during construction. 

@ Safety improvements for existing 
facilities. 


/¥uture Operation and Mainte- 
nance —For a unit to be safe, indi- 
vidual pieces must be safe and all 
May, 1954 
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pieces in conjunction must be safe. 
Connecting pieces, such as walkways. 
access areas, stairways and structures. 
and other components must likewise 
be safe. Safe equipment originates in 
safe design and safe design starts with 
the design engineer. 

While inclusion of safety for future 
operation and maintenance in the de- 
sign of a unit is largely dependent 
upon the capabilities of the design en- 
gineer, its still the responsibility and 
to the best interests of management to 
seen that it’s done. How then can man- 
agement enter the picture of safe 
design? 

The most important way is to in- 
doctrinate design engineers in safety 
consciousness, to stress to them the 
need of embodying in their designs 
necessary safety features. Management 
should school its design engineers to 
ask themselves not only “Is this the 


solution to the process?,” or “Is it 
economical?” but also “Is it safe?” 
Through this thought pattern the en- 
gineer becomes a safe designer. 

Another possible way is to make 
available a Mechanical Specification 
Manual, which can be a collection of 
specification and standards for design 
and installation of all pieces of equip- 
ment that make up a unit. Actually 
the manual need be nothing more than 
a collection and combination of gen- 
eral design standards, such as those 
of the American societies, the Amer- 
ican Petroleum Institute, State codes 
and local requirements which experi- 
ence has shown advisable. Kept 
abreast of equipment improvements 
and revised from time to time, the 
manual can prove invaluable as a ref- 
erence guide for good engineering 
practice and safe design. 

Not always is the necessity of safe 
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NEED OF SAFETY IN DESIGN NOT AT FIRST APPARENT: In ex- 
changers—location at ground level and in banks, adequate room for 


repairs. 


design so obvious that an engineer is 
immediately aware of it. Frequently 
cases arise in which, at first glance. 
safety does not seem to be an impor- 
tant factor. In these cases study will 
bring out the need. 
during Construction — Engineer- 
¢ to protect future operations and 
naimienance from hazards is only a 
part of the over-all job of engineering 
for safety, Maintaining safe conditions 


for existing facilities and employes 
during the expansion is another part. 
Accomplishing this is made difficult 
by the large numbers of transient em- 
ployes of contractors who come into a 
plant from time to time. 

Providing safeguards during the 
tying-in of new facilities to existing 
facilities is a prime example of the 
problem of safety during expansion. 
Tying-in entails connecting piping. 
sewers and electrical cables to those 


SAFETY IMPROVEMENTS FOR EXISTING FACILITIES: In product shipping, introduction of new 
methods for handling drummed products. 
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SAFETY IN MAINTENANCE: During turnarounds, installation of a 
combination gas and oxygen header which extends height of structure 
to reduce material handling. 


portions of existing facilities that can 
or cannot be isolated from existing 
operations. The safest procedure for 
this operation is for the connections 
to be made by the force most familiar 
with them—-the companys own main- 
tenance force. When this isn't pos- 
sible, because of limitations of the 
permanent work force, one rule should 
be strictly adhered to: always plan 
and execute all tie-ins with all depart- 
ments concerned in complete agree- 
ment on procedure. Tie-ins should 
never be done “off the cuff” or hap- 
hazardly. 


Improvements for Existing 
Facilities— Management can further 
promote safety by alleviating unsafe 
conditions on present units. Since 
changing operating conditions can 
make a previously safe design unsafe, 
management should be always alert 
to change. It should watch out for 
leads and clues to unsafe conditions. 
It should carefully consider safety sug- 
gestions from the Safety department 
and the Suggestion Box. Once aware 
of unsafe conditions, it can make ex- 
isting facilities safer and more pro- 
ductive by the adaptation of newly de- 
veloped principles, or by developing 
new principles. 


Conclusion — Safety in the big ex- 
pansion now under way depends in 
large measure on management's pro- 
motion of it during these three phases. 
But it also depends upon its consider- 
ation of man. A safe man and safe 
equipment are the ingredients of safe 
operation. Don't neglect either when 
engineering for safety. 


PETROLEUM REFINER—Vol 











Direct Matenol 
Costs 








Direct Labor 


Costs 








al 


Utility & 
Maintenance 
Costs 





Plont 


Departmental 


Costs 








ee me ee mem oe -—nom @ -——<—.~ 
--* a — = 


Plont Fined 


Costs 











S®ecoananoe = 





DISTRIBUTION 
Expense 








Added 
ADMINISTRATION 
Expense 








Total Direct 
res 


Piont Costs 











a 








Gross 
Monutacturing 
Cost 


Less 
By Product 
Credit 








Total Indirect 





Piont Costs 











alee ee 
_~-— 





Total Increase 








Added 
FINANCE 
Expense 








Added 
RESEARCH & DEV 
Expense 


eee ee 





- 











¢ 


‘ 


eo 








im Company 
Overhead 




















Figure 1. Synthesis of costs for a new operation at a new location 


Calculating Engineering Economics 


1. Utility Costs 
2. Cost Classifications 


» 3. Overhead Costs 


A new method is presented for reconciling the longtime bugaboo of economic 


analysts—overhead charges. 


Douglas S. Sherwin, Office of Synthetic Rubber, Reconstruction Finance Corporation 


Washington, o. <. 


WHEN A FIRM ventures into a new 
enterprise, it' may be regarded as 
planning to make certain sacrifices in 
order to obtain certain advantages. The 
concern of engineering economics, of 
course, is to estimate the extent to 
which the advantages can be expected 
to predominate and to compare the net 
REFINER 
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advantage of the proposed venture 
with the net advantage of other ven- 
tures, existing and potential. 

To measure and compare the ad- 
vantages of a new venture, various 
devices have been used, most of which 
are simply relationships between ad- 
vantages secured and sacrifices made. 


Since investment is the sacrifice most 
closely associated with the decision 
to make the venture, it is most fre- 
quently the point of reference in such 
determinations. The net of all the re- 
maining advantages and sacrifices is 
most often referred to this investment 
figure to derive a measure of profit- 
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Overhead Costs... 


ability. It is obvious that in this type 
of relationship, of which the annual 
rate of return on investment and the 
payout period are examples. all costs 
due to the venture have to be incor- 
porated, including overhead costs. 

In this article it is suggested that 
some of the currently used proce. 
dures for estimating and handling over- 
head costs are faulty whether judged 
from a practical or from a conceptual 
point of view. Proposed is an alteraa- 
tive method. 

Nature of Overhead Costs 
The conventional organization of firms 
is into departments, each of which 
has a special area of responsibility. 
such as sales, accounting, research. 
finance, ete. Nevertheless, the serv- 
ices performed by all departments 
of the firm are analyzable into three 
functional addition to 
manufacturing, namely, administra- 
tion, distribution, and finance. It is 
clear that in a multi-plant multi-pro- 
duet firm each of the products of the 
firm has to bear a share in the cost of 
these services. It is, however, in’ the 
nature of such costs to be general, in- 
direct, and undistributed; they are the 
general charges which cannot be 
charged up to any particular part of 
the work or product. That is why they 
are referred to as overhead costs, Since 
they cannot be charged to products on 
any rational basis, they are conven- 
tionally allocated to products on some 
aghitrary basis. 

Several methods of allocating over- 
head costs have been devised and are 
in common usage in accounting proce- 
dures. For example, they may be al- 
located among products in proportion 
to the volume of output. Or they may 
he allocated in proportion to the 
operating labor cost or to the capital 
invested, Frequently a combination of 
methods is used: overhead may be al- 
located to plants on the basis of fixed 
capital invested at each and then 
further allocated to the products of a 
particular plant in’ proportion to the 
direct operating labor cost incurred in 
the manuafeture of each. 

Conventional Methods of Esti- 
mating -— When overhead costs enter 
into the economics of a situation 
being investigated, it is natural that 
they are estimated and applied by 
methods which have had their origin 
in the accounting procedures sketched 
above. For the purpose of criticising 
some of these methods, from an en- 
gineering economics voint of view, let 
us suppose that a multi-plant multi- 
product firm is studying the economics 
of investing in facilities to manu- 
facture a chemical-type product and 
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that an estimate of overhead costs is 
the next step in the economic analysis 
of the venture. 

A common method of estimating the 
magnitude of overhead costs of the 
new plant is simply to apply to the 
venture the same ratio between over- 
head costs and, say, operating labor 
cost as experience shows to have pre- 
vailed for other operations of the 
firm. It is implicit in such a proce- 
dure, however, that overhead increases 
(or decreases) because operating labor 
increases (or decreases). 

This is a misconception, for where- 
as it may be true that there is prob- 
ably a positive statistical correlation 
between overhead costs and operating 
labor costs that is, that the growth 
of the associated with the 
growth of the other- it cannot be as- 
sumed that there is any causal or real 
connection between the two. Overhead 
will in all likelihood increase as a re- 
sult of the new operation, but it is an 
unwarranted and misleading assump- 
tion to conclude that the increase will 
be in the same ratio to the additional 
operating labor expense as overhead 
and labor expense bear to each other 
in existing operations. Overhead costs 
may go up litthe or much as a result 
of the new operation, but the extent 
of the increase cannot be determined 
in the manner described. Therefore, by 
the application of this method of esti- 
mation, the new venture may be bur- 
dened with a greater overhead cost 
than is actually associated with it, or 
it may conceivably be made to carry 
a lesser burden than it should. 


one 1s 


A second method seems to improve 


on the first by abandoning the me- 
chanical approach which is the lat- 
ter’s main feature. This second meth- 
od rejects the assumption that the 
overhead cost attending the new ven- 
ture will average what is being ex- 
perienced elsewhere in the organiza- 
tion and attempts to make a more 
direct estimation of overhead cost. In 
this method, it is conceived as proper 
first to consider whether overhead 
costs will in fact increase as a result 
of the projected operation and, if so. 
to estimate to what extent and, second. 
to allocate the new overhead to plant~ 
and products on whatever bases the 
company regularly employs. 

In my opinion, this procedure is, 
indeed, superior to the first mentioned. 
But it is, nevertheless, not without de- 
fects of its own. One trouble is simply 
the great difficulty which attaches to 
the problem of estimating the increase 
in overhead cost attending the new op- 
eration. It has to be remembered that 
the services for which overhead cost 
is incurred represent a tremendous va- 
riety of types and emanate from a 
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very great number of sources within 
the organization. It is therefore a con- 
siderable task just to identify the serv- 
ices, to say nothing of putting a price 
on them. But although it is difficult 
to estimate the increase in overhead 
likely to be associated with a new ven- 
ture, the difficulties are not insur- 
mountable, nor is the task itself an 
impracticable one to undertake. Once 
a check-list of the kinds of overhead 
services likely to be rendered in behalf 
of a new operation has been developed. 
an adequate estimate can be made. 
The check-list should be in the nature 
of a general tool, applicable to almost 
any new operation, and therefore sub- 
ject to review only infrequently. 

The second defect in this procedure 
is more fundamental and more serious. 
The root of the defect is in the very 
principle of allocation, the limitations 
of which, in problems of engineering 
economic analysis, we now turn to con- 
sider. Earlier it was mentioned that 
each of the products of a multi-product 
firm has to share in the cost of provid- 
ing overhead services. This being so. 
the problem then becomes one of de- 
termining how much of a burden each 
product should bear. The fault of allo- 
cation from the standpoint of engineer- 
ing economics is that, as a device for 
distributing burden, it does not neces- 
sarily attribute to a particular plant 
or product that portion of the expense 
which is actually incurred in behalf of 
that plant or product. 

To assess the economics of any situ- 
ation properly, all costs should be in- 
cluded which are truly associated with 
the situation, and any costs which are 
not truly associated with it should be 
excluded. No venture, therefore, should 
be made to carry a larger burden of 
overhead cost than is directly attribut- 
able to it. or should be spared any 
burden which it properly should carry. 
The mechanics of allocation are likely 
to cause just such a circumstance to 
arise. There is no good justification for 
assuming that overhead costs are in- 
curred, or that overhead services are 
generated, in proportion to capital in- 
vested. or to the wage bill. or to the 
output of producing facilities. 

It is perfectly obvious that if one of 
two plants of a coneyrn is of a type re- 
quiring high investment and low labor 
expense relative to the second. the 
proportion of burden carried by each 
will be vastly different depending on 
whether the allocation is on the basis 
of capital invested or on the basis of 
the wage bills at each plant. While 
one basis for allocating burden may be 
superior to a second in so far as it is 
better able to reflect a causative re- 
lationship. no single basis of allocation 
really can succeed in distributing bur- 
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den in a way which is satisfactory from 
an engineering economics point of 
view. Even if two plants are manned 
by equivalent working forces and have 
the same invested value, nevertheless, 
it may be that a greater cost will be 
incurred in behalf of the one than of 
the other for the provision of overhead 
services. Engineering economic anal- 
ysis, since it is concerned with such 
costs as are really attributable to an 
operation being studied, cannot—-or 
should not —tolerate a procedure 
which does otherwise. 

It is worth the risk of belaboring 
this point to be certain that it is fully 
understood, Suppose that a firm has 
invested in two plants manufacturing 
different products. Suppose, further. 
that the overhead costs of the firm 
are allocated between these plants on 
one of the traditional bases cited above 
and that, as a result of the allocation, 
one of the plants, call it Plant A, ex- 
hibits an operating loss. Should man- 
agement then shut down the facility? 
The answer is, of course, that manage- 
ment would not at all be justified in 
taking this action on the basis of the 
simple evidence given. Plant A may in 
fact be the more profitable of the two 
enterprises. Or, conceivably, it may be 
even more unprofitable than indicated. 
The procedure simply does not tell us. 
Nor can the procedure indicate whether 
one, both, or neither of the plants 
should discontinue operations. 

If a firm were in doubt about the 
profitability of certain of its opera- 
tions, it would reach a decision on the 
basis of an engineering economic 
study along the following general 
lines. Overhead cost of the type we are 
considering would first of all be ex- 
cluded from the total costs of operat- 
ing each plant. This would permit it 
to be determined at each plant whether 
the income from sales of product is 
yielding a margin over the operating 
costs. In order not to complicate the 
problem more than is necessary to il- 
lustrate the point, let us now suppose 
that each plant does exhibit a margin 
of income over operating costs, Then 
it is clear that the operation of each 
plant is making a positive contribution 
towards defraying the cost of the over- 
head services incurred at headquarters. 
The problem then becomes one of de- 
termining whether the contribution 
made by each plant is at least equal 
to the overhead cost really attributable 
to the plant. 

The magnitude of the overhead costs 
associated with each plant can be as- 
sessed by estimating to what extent 
these costs would be reduced in the 
event the plant were shut down. Clear- 
ly, if the saving in overhead costs real- 
izable through shutting the plant down 
is less than the net operating income 
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contributed by the plant, economics 
would demand that operations con- 
tinue. Moreover, this could be found 
true for both plants of our hypothetical 
firm and yet, assuming that overall op- 
erations of the firm show a profit, one 
or the other of the plants might be 
showing book losses if overhead costs 
are allocated in the manner previously 
described. 

(Incidentally, it may be necessary to 
add the precaution that, even if the 
potential reduction. in overhead costs 
is greater than the net contribution of 
the plant, this is not sufficient cause 
for ceasing operations at the facility. 
For the loss represented by the differ- 
ence between these two magnitudes 
may still be a lesser amount than the 
cost of the fixed obligations associated 
with a plant already in being, such 
as interest, insurance and maintenance, 
which have to be met whether the plant 
is operated or not. Firms choose be- 
tween alternatives not only so as to 
maximize profits, but also so as to 
minimize losses. ) 

Proposed Treatment of Over- 
head Costs—In exposing the limita- 
tions of allocation, this example in en- 
gineering economic analysis serves to 
illustrate the point of view that should 
vovern the treatment of overhead costs 
in engineering economic synthesis 
if a phrase may be invented to em- 
phasize the before-the-fact nature of 
the cost estimating problem. The meth- 
od proposed in this paper is con- 
structed on that point of view. It does 
not attempt to forecast what the pro- 
posed venture will look like on the 
hooks of the firm: it is interested sole- 
ly in indicating how profitable the 
venture is likely to be. 

Briefly, the method consists only in 
estimating to what extent the new 
undertaking would increase the over- 
head costs of the firm and then attrib- 
uting this entire increment directly 
to the new venture. Figure 1 shows 
how the various cost elements are 
organized. The upper encircled por- 
tion of the figure (Envelope 1) illus- 
trates how the manufacturing costs of 
the proposed facility are built up. The 
lower part of the figure {Envelope ID) 
shows the composition of the non- 
plant costs associated with project. 
These are the overhead costs incurred 
at headquarters. The important idea. 
so far as the proposed treatment of 
these overhead costs is concerned, is 
that they be only the added non-plant 
costs estimated to be required for the 
new venture. Neither present over- 
heads nor future total overheads are 
relevant to the study of the proposed 
operation——only the increase in over- 
heads caused by the new operation. 

This method differs from the first 
of those previously described in re- 


jecting the unwarrantable assumptions 
which were shown to be inherent in 
that method. It differs from the second 
method in the respect that, having 
once arrived at an estimate of the 
increase in overhead costs, it does not 
spread the estimated amount among 
the various facilities of the firm but 
charges it entirely and directly to 
the undertaking with which it is 
associated. There is no lack of ap- 
preciation in this of the fact that the 
extent of the increase in overhead cost 
associated with the given undertaking 
is a function of the size and type of 
the already existing machinery for 
rendering overhead services and that 
the extent of the increase would be 
different were the size and type of the 
existing machinery different; the meth- 
od simply takes the existing machinery 
as a fact and starts with that fact. 


Complementary Measure of 
Profitability— The approach outlined 
above provides for the inclusion of all 
costs in measuring profitability, Never- 
theless, as pointed out previously, the 
increase in overhead attributable to a 
new venture is a most difficult magni- 
tude to estimate. Therefore, since over- 
head cost is frequently an appreciable 
portion of the total cost of a new opera- 
tion, inaccuracies in the estimate may 
sometimes give a misleading index of 
profitability. 

These inaccuracies, and their effect 
on the answer, are among the facts of 
life: they can be minimized but not 
avoided, Notwithstanding this, a meth- 
od for obtaining a kind of independent 
judgement of the quality of the an- 
swer is still open to us, This method 
too invelyes a relationship between 
advantages and sacrifices attending the 
new undertaking. Instead, however, of 
including all costs, we here exclude 
certain costs and relate the margin be- 
tween remaining costs and gross income 
from sales to investment. 

The costs included in this measure 
of profitability are simply those in- 
curred at the plant level. These are the 
costs indicated in Envelope I of Figure 
1. Overhead costs at the firm's head- 
quarters are therefore specifically ex- 
cluded. The outstanding characteristic 
of plant costs is that they can be esti- 
mated more accurately than any other 
significant aggregate can be. The 
margin between these costs and gross 
income from sales, therefore, seems to 
me to be a more interesting figure than 
perhaps it is usually thought to be. It 
can be thought of as the contribution 
that the proposed venture can make to- 
ward the overhead costs and profits of 
the firm and, when related to the in- 
vestment which makes it possible, can 
be compared with existing undertak- 
ings of the firm on that limited basis. 
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* CONDENSER TUBES 
AND PLATES 


Year after year users of condenser tubes and plates 
specify Revere, not only for new equipment, but 
when re-tubing. You might consider this fact if you 
are not as yet a Revere customer. 

Correct specification is vitally important, because 
conditions vary so greatly. Each installation pre- 
sents an individual combination of factors, each one 
of which should be studied before deciding on the 
proper alloy. It is often advisable to make a new 
survey of the situation before re-tubing, because the 
nature of the cooling water may have changed, or 
other service alterations have taken place. 

To find the alloy or combination of alloys best 
suited to meet a specific set of circumstances, 
Revere offers the help of its Research Department, 
made available through the Technical Advisory 
Service. Working with the country's leading users 
of condensers and heat exchangers, these capable 
consultants have helped solve many and varied types 
of problems, leading to longer tube life. 

Revere makes tubes and tube sheets in all the cus- 
tomary alloys. See the nearest Sales Office. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Baltimore, Md.; Chica ~ and Clinton, Uil.; Detroit, Mich; 
Los Angelesand Riverside, Calif.; New Bedford. Mass.: Rome, N.Y, 
Sales Offices in Principal Cities, Déstributors 1 verywhere, 


SEE “MEET THE PRESS” ON NBC TELEVISION, SUNDAYS 


This 28-page booklet is of unusual 
interest in these times when it is more 
important than ever to squeeze every 
lost day of use out of condenser and 
heat exchanger ‘ubes. It includes data 
on various copper alloys, photos of 
different types of condenser tube 
corrosion, and photomicrographs of 
the grain structure of different metals 
under varying operating conditions. 
Write on your firm's letterhead for 
your free copy. Ask for “Life Extension 
for Condenser Tubes.” 


Wircmcy aiclatticlaMiclaasialel ar 
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Meet Our Authors . 





R. A. Ratliff W. B. Strobel 


Atkins and Wilson Size 


Distillation Equipment 
G. T. Atkins and G. W. Wilson, ‘Siz 


ing Refinery Distillation Iquip 

ment,” page 144 

Nt Humble OH} & Refining 
pany, Baytown, Texas, George Atkins 
specializes in the field of process de 
sin, while Glenn Wilson is concerned 
with the technical service activities as 
sociated with light oil treating, rerun 
distillation and pollution abatement. At 
kins, whe was born in Dallas, and re 
ceived a B.S. degree in chemical engi 
necrmye from Washington University, 
St. Lows, Meo, in 1929, is presently in 
the Refining department of Tlumble’s 
bngineerimg division, Wilson, whe re 
B.S. degree in chemical engi- 
neermye from Rice Institute im 1935, be 
yan oat Elumble working on thermal 
cracking, crude distillation, development 
of solvents and special naphthas and 
bubble tray hydraulics 


Ratliff and Strobel Spot 
New SO? Extraction Unit 


R. A. Ratliff and W. B. Strobel, “I’r: 
duce Aromatics by SO? 
prime 151 

As chief technologist at the Laake 

Charles, La. refinery of Continental Ol 
Company, Robert A. Rathif has been 
closely associated with the start-up and 
mitial operations of the SO2 extraction 


Com 


ceived A 


, ” 
rocess, 


G. T. Atkins G. W. Wilson 


F. A. Gitzendanner E. J. Gornowski 


unit recently completed at the plant. He 
has been with Conoco since 195], start- 
ing in the Process Engineering division 
of the company. A graduate of the Uni- 
versity of Oklahoma in 1933 with a B.S. 
degree in chemical engineering, he 
previously was employed by Standard 
Od Company (New Jersey) affiliates in 
South America 

W. B. Strobel, who has been with 
Continental at Houston since 1948, is 
presently technical assistant to the man- 
ager of the Petrochemical department. 
In this capacity he is concerned with 
the utilization of refinery streams for 
petrochemical purposes. He received his 
B.S. degree in chemical engineering and 
M.S. degree from the University of 
Colorado 


Gitzendanner Again in 
Engineering Economics 


Fred A. Gitzendanner, “The kco- 
nomics of Tank Failures,” page 160 
For two years after being graduated 
from Stevens Institute of Technology in 
1934 with a deeree in) mechanical engi- 
necring, Fred Gitzendanner was an instruc- 
tor mm engineering economics at Stevens 
\fter an interlude with Hammond Tron 
Works and a four-vear tour with the U.S 
Army, he jomed Standard Oil Company 
(Indiana). He received an M. B.A. degree 
from the University of Chicago in 1952 
and today is an associate director of the 
engineering Research department in 
charge of the Engineering Economics 
division at Indiana Standard 


R. A. Steel J. A. Bock 


PerROLEUM 


C. W. Tyson E. W. S. Nicholson 


Jersey Standard Group 


Eyes New Unit Revamped 


E. J. Gornowski, C. W. Tyson and 
E. W. Nicholson, “The Model II 
Hydroformer,” page 163. 

Born in Wilmington, Del., Edward J. 
Gornowski worked one year with Py- 
rites Company, Inc., after having re- 
ceived a bachelor’s degree in chemical 
engineering. Afterwards he returned to 
graduate school and obtained a Ph. D. 
degree from the University of Pennsyl- 
vania. He joined the ksso Laboratories 
at Baton Rouge in 1945, was moved to 
New Jersey that year to join the Esso 
Laboratories at Linden and has since 
been active in the development of 
synthetic fuels and catalytic reforming 
processes, 

A New Yorker, Cha es Tyson has 
received B.S. and M S. degrees in 
chemical engineering from = Massa- 
chusetts Institute of Technology. He 
joined Standard Oil Company (New 
Jersey) in 1930 in a technical service 
position with an affiliate in) fsouth 
America. Since 1934 he has beer with 
Standard Oil Development Con.pany 
and has been continuously engaged in 
process development of the fluid cata 
Iytic cracking process, and, more re 
cently, in the development of the fluid 
hydroforming process 

From another large city, Chicago, 
comes the third member of this writing 
team, Fkdward W, S. Nicholson, now 
with the Esso Laboratories at Baton 
Rouge, La. He has a B.S. degree in 


L. W. Russum 


REFINER 





designs, engineers and constructs petroleum and chemical plants 
scope: world-wide 





N o petroleum or chemical area in the free world is more 
than a few hours flying time from a Lummus office. 
From principal cities on five continents, Lummus staffs 
have designed, engineered and directed the construction of over - w, 
700 major p:ants and installations. ° 5) elie | 
Think of Lummus when planning your next project — location anywhere. ” | AN iy: /. 
THE LUMMUS COMPANY, —, LP 
385 Madison Avenue, New York 17, New York 


ENGINEERING AND SALES OFFICES: 
New York, Houston, Montreal, London, Paris 


SALES OFFICES: Chicago, Caracas 
HEAT EXCHANGER PLANT: Honesdale, Pa. 


, 


Ja. 
" FABRICATED PIPING PLANT: East Chicago, Indiana 
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ILLUSTRATED: 40,000 B/D petroleum refinery at Dunkirk, France, designed, engineered and constructed by Lummus for the Sociéte Generale des Huiles de Petro 
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M. R. Smith G. P. Baumann 


chemistry from the University of Chi 
cayo and an M.S. degree im chemical 
engineering from M.1L.‘T. After one year 
instructor at MET. he jomed 
the Viaton Laboratories as a 
chemical enyineecs len later, m 
1947, he was made assistant director of 
bsse Laboratories, He played a large 
part in the development of the flu 
catalytic cracking process as well as in 
the development of thad lbydrotorniinyg 


Radecke Has Record of 
Long Service With Shell 


F. T. Radecke, “Il’sinting System that 
Really Works,” prruee 172 
For the past 20 vears Fo TL Radecke 
has been Shel) Oil Company. tn 
been concerned 


as an 
Ke stigec 


vears 


with 
recent years he has 
with 


conection 


protective ceating technology in 
with idustrial engineering 
and construction activities. Currently le 
iS headunge the Atmosphere 
Subcommittee for the Manufacturing 
department of Shell Tle attended the 
Hlinois Tnstitute of Technology and 
Washington University 


C orroston 


Oden and Perry List 
Feeds for Cat Crackers 


E. Clarence Oden and Joseph J. 


Perry, “17 Feeds for Cat Crackers, 
pave 191, March VPerroteem RI 
FINER 
This 
Service 


writtne twosome is trom Cotres 
Refining Corporation, Laake 
La, where FE. Clarence Oden 
is chief process engineer and Joseph J 
Perry is a member of a refinery prog 
ess engineering group working on cata 
Ite cracking correlations 


Charles, 


1944, Oden 


pro ess echeihecer 


Cities Service in 
from send 
ty assistant chief process engineer to 
lus present post. His previous experi 
ence includes five years in the fields of 
piments, paints and rubber, five years 
teaching chemical engineering m Mid 
western universities, and one year in the 
production of magnesium from dolo 
mite, He received B.S. and M.S. de- 
yrees in chemical engineering from the 
University of Alabama and Polytechnic 
Institute of Brooklyn, respectively 

Perry was graduated from Pennsylva- 
nia State College in June, 1946, with a 
B.S. degree in chemical engineering. He 
has been with Cities Service for the 
past seven years 


Poiming 
wlvanced 


Meet Our Authors... 


J. G. Housman 


Indiana Standard Crew 


Discusses Cat Reforming 


R. A. Steel, J. A. Bock, W. R. Hert- 
wig and L. W. Russum, “Selecting 
a Catalytic Reforming Process,” 
pase 167 
First member of this four-man writing 
crew to join the Whiting, Ind., Research 
Laboratory of Standard Onl Company 
(Indiana), Robert A, Steel has since ad- 
director of the Process dh 
vision of the Research department. He 
has been with the Laboratory 
since 1938, He holds a bachelor’s degree 
from Harvard Colleve niaster’s 
degree in chemical engineering from 
Massachusetts Tostitute of Technology 
James Al Bock joined the Whiting 
Laboratory in 1943, had pres 
bachelor’s degree om 
chemical engineermy from Purdue Uni 
versity and a master’s deyvree in chem 
ical engineering from M.-L Since 
1953 he has been section leader im the 
Process division of the Research depart- 
thent 
\ vraduate of Columbia University, 
with bachelor’s and master’s degrees in 
chemical enginecring, Waldemar R 
Hertwix became associated with In 
liana Standard in 1943 He was named 
section leader of the Pilot Plant division 
im 1950 
Leonard W. Russum, section leader 
oft the Process division of the Research 
department since 1952, joined the Whit 
ing Research Laboratory im 1947. He 
holds a bachelor’s degree in chemistry, 
and chemical engimeering from the Um 
versity of Arkansas and a doctorate in 
chemical engineering trom M.1T.T 


vanced tea 
Re sc a4re h 


and a 


Research 
ously received a 


Debo and Housman Follow 


Similar Paths in Careers 
D. G. Debo and John G. Housman, 


“Technical Men in’ Maintenance,” 
pace 177 
D. G. Debo started with Standard Oil 
Company (Indiana) in 1937, with a B.S 
degree im civil engineering from the 
University of Hlinois, and experience in 
the Engineering department of the 
Atchison, Topeka and Santa Fe Rail- 
road and the Illinois State Highway 
Department. He worked in the design 
department until 1946, the year his co- 
author, J. G. Housman, joined the com- 
pany. 
Since 1946 Debo has been head engi- 
necr of the Engineering Service depart- 
ment, general foreman in the (operating 


J. J. Perry 


departinent, assistant superintendent of 
the Mechanical division, and, since 1952, 
superintendent of the Mechanical di- 
vision 

When Housman joined Indiana Stan- 
dard, he had a B.S. degree in me- 
chanical engineering from Lowa State 
Colleve, an M.S. degree from Hlinois 
Institute of Technology and had worked 
previously for Chrysler Corporation and 
the Armour Research Foundation. At 
Indiana Standard he worked im the De- 
velopment department until 1952, when 
he advanced to assistant head engineer 
of the Engineering Service department 
In 1952 he head engineer of 
the Engineering Service department 


Tne Cane 


Baumann and Smith Write 


On New Isobutylene Unit 
G. P. Baumann and M. R. Smith, 


“Extract [Isobutvlene with H2S04," 
pane 156 
received a Ph.D. 
University in 
Baumann 
I-ngi- 
Standard Onl 
is still there 
head in the 
In 1941, 
degree im 
Ilineis In- 


went 


ne month after he 
dexvree from Cornell 
October, 1945, George P 
jomed what is now called 
neermmg department of the 
Development Company. Ee 
today, serving as proup 
Engineering Research division 
atter having received a BOS 
chemical engineering from 
stitute of Technology, 
with | I duo Pont «hk 
as a chemist 


Isso 


Paumann 
Nemours 
From then until 
Jolin Me 
school of 
assistant 
with the 
Reserve Company and assistant 
im chemical engineering at Cornell, At 
Standard OU} Development he has 
worked primarily in 
refinery and fuel and chemical processes 


and 
Company 
1945 he 
Mullen Fellow in the graduate 
Cornell University, 
with Cornell on a 
Rubber 


Was successively a 


resca4re h 
comtract 


process design of 


served as a 
Start-up of 


In a recent assignment, he 
techmeal consultant for the 
the isobutylene plant built at the Day 
way, N. J., refinery of Standard 
Oil Company. 

M. R. Smith started with what is now 
the Esso Engineering department of 
Standard Oil Development in 1937, soon 
after he had obtained a B.S. degree in 
chemical engineering from the Univer- 
sity of Pennsylvania. Most of his ca- 
reer has been in process design work, 
principally in the general field of light 
ends including alkylation, polymeriza- 
tion and isobutylene extraction. He is 
presently senior project engineer in the 


Esso 


Process Design division 
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ning 


CRANE 


IRON BODY — WEDGE DISC 


Clamp Gate Valves 


Vib a bb arab d & tiptoe 


Low in first cost, as well as in upkeep... and 


s— 
look at their wide utility— 7 
—_—- 








Use Crane Clamp Gate Valves for steam; hot 
and cold water; crude, fuel, and lubricating oil; 
air, gas, and gasoline service. 
Also in food and chemical process industries 
for caustic solutions, alkalies, corrosive chemicals, 


and gases. 


You'll find Crane Clamp Gate Valves extra 

. . ' 

rugged, with a strong reinforced body and husky a | | 
stem. Their compact design means a better fit ale 


for more places ...a saving on piping in many 

cases. And because of the simplified clamp con- I) Pe 
struction, these valves enjoy wide favor where 

frequent cleanout is essential. The bonnet as- 

sembly and wedge disc lift out easily—the body 

stays in the line. Reassembling is no problem— & 
the bonnet joint makes up tight and stays tight. 

Wide choice of regular patterns, all-iron or Crane Wedge Disc Clamp Gate Valves 
brass trimmed. On inside screw all-iron valves, sesthagalnnabaenesioeameeah 
an improved self-draining bonnet prevents en- screwed or flanged end. Sizes up te 4 in. 
trapment of line fluids in the bonnet—protects anid eek — 
the threads, keeps the stem working smoothly. 

Send for Folder AD 1667 or ask your Crane 
Representative for full details. 


THE BETTER QUALITY...BIGGER VALUE LINE...1N BRASS, STEEL, IRON 


CRANE VALVES {mr 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


pe rs not 


VALVES - FITTINGS - PIPE - PLUMBING - HEATING 
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F. A. King C. A. Seibert 


Bowles Spends Much Time 
With New Refinery Units 


Vernon O. Bowles, “Uniflux Tray,” 
page 197 

As chief chemical engineer with the 
Refinery Engineering division of Socony 
Vacuum Oil Company, Inc., Vernon 
Bowles supervises planning, process de 
sign and initial operations of major re- 
fining installations. Prior to joining 
Socony he was with The Lummus Com 
pany for 11 years in the process design 
and sales engineering fields 

Bowles vraduated from Stanford Uni 
versity in 1931 with a bachelor’s degree 
in chemistry. Afterwards he did grad 
uate work at Massachusetts Institute of 
Pechnology, resulting in a master’s de- 


gree m chemical engineering 


Granet Fills Leisure 
With Detective Stories 


Irving Granet, 
of Hydrogen,” 
This former aerial engineer with the 
U.S. Air Corps has been with Foster 
Wheeler Corporation's Research depart- 
ment since 1947, concerned with design, 
analysis and research on the company’s 
equipment, He holds three degrees 
B.M.E. from Cooper Union, 1944; 
M.M.-E. from Brooklyn Polytechnic In 
stitute, 1948; and a doctorate in me 
chanical engineering from the latter 
Prior to a stint with the U.S. An 
Corps, (sranet was a design engineer on 
a U.S. Navy torpedo project, working 
with stress and vibration. His last paper 
for Perroeoem REFINER was “The 
Viscosity, Thermal Conductivity and 
Specific Hleat of Dry Air at Elevated 
Pressures and Temperatures,” which 
was written with Philip Kass and ap 
peared in October, 1952 
Por relaxation he builds model 
aed auton and reads detective 


Stores 


“Physical 
page 205 


Properties 


ships 


rboile s 


Hargrove Experienced in 
Maintenance Engineering 
R. G. Hargrove, 


“Engineering tot 
Safety,” page 207 
kK Hargrove 
meermpe at 


is SUpervisor ool main 


tenance ens Socony-Vacuum 


Meet Our Authors. ee 


D. L. Cleveland 


V. O. Bowles 1. Granet 


Oil Company, Inc. His appointment to 
that post in November, 1952, was an- 
other step in an advancement that has 
carried him through various engineering 
jobs in both the Maintenance and De- 
sign sections of the company’s Engi- 
neering department. He joined Socony 
in July 1945, shortly after he had been 
graduated from the University of Mich 
igan with a B.S. degree 


Seibert and Cleveland 
Join Shell After School 


C. A. Seibert, Jr., and D. L. Cleveland, 
“How to Reduce FCCU Stack 
Losses,” page 189 
toth C. A. Seibert, Jr., and Donald 
1.. Cleveland have been with Shell Oil 
Company since being graduated from 
college. Only difference is that while 
Seibert was graduated from the Univer 
sity of Maryland in 1951 with a B.S 
degree in chemical og ween — Cleve 
land received his z . degree in applied 
chemistry from Californe Institute of 
Technology in 1934 

Since joining Shell Seibert has been 
a technologist at its Wilmington, Calif, 
refinery. Cleveland, on the other hand, 
has held various technical positions and 
since 1947 has been concerned primarily 
with atmospheric and water pollution 
problems. In 1952 he was promoted to 
manager of the Effluent Control and 
Utilities department at Shell's Wilming 
ton refinery 


R. G. Hargrove C. W. Shelley 


King Knows Problems of 


Sizing Maintenance Crews 


F. C. King, Jr., “Minimize the Re- 
finery Maintenance Crew,” page 183 
Frederick King’s first association with 
the problem of minimizing the size of 
refinery maintenance crews came in 
1946 when he was named maintenance 
oe engineer for mage Petroleum 
Corporation's Torrance, Calif., refinery 
At that time he had a ‘degree from the 
California Institute of Technology, five 
years experience in design engineering 
with a steel fabricator and five years in 
equipment inspection at Gener: al Petro 
leum's refinery. Since 1949 he has been 
assistant manayver of the Fngineering 
department 


Shelley Back For 


Third Contribution 
C. W. Shelley, “Classroom ‘Training 


Nids Process Operators,” page 140 
(. W. Shelley is now in his eighteenth 
year with Magnolia Petroleum Company 
at Beaumont, Texas. He was a process 
engineer in the Technical department, 
working principally on catalytic crack 
ing processes, before taking his present 
job as training assistant in the Indus 
trial Relations department, Twice before 
he has written for PerroLeum REFINER, 
once in 1949 and again in 1952. He 


tended Texas A. & M. College 





Coming Next Month . . 


Appropriately, one of them 
Research Institute of 


with such articles as “You're 


And there'll be others . . 





Next month Perronetm REFINER ’s Management Section will contain 
o 


a group of articles beamed straight at engineers. 


will be 
America, whose crisp writing style won your favor 
Fired!” 


ant pen to a fast-moving analysis of engineers as leaders and followers. 


. on communications. specialization, training. 


Watch them in the June issue! 


authored by Auren Uris of the 


This time Uris will turn his trench- 
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Figures show that approximately one out of 
every four tons of anhydrous ammonia 
produced in the United States—in fact, 
produced in the world—comes from 
Chemico-N.E.C. Process plants. This 


C ot impressive record finds its explanation in 
& MA t the following five simple statements of fact. 
FIRST, Chemico plants operate at 350 
atmospheres, the optimum pressure for 
N ‘ t . C Pp R oO C if S S maximum economy, simplicity of design and 

safety in operation. 
SECOND, Chemico’s ammonia converter 

A M M Oo N | A Pp L A N T 4s design assures perfect temperature control 
with resulting high conversion, long 
catalyst life and uninterrupted operation 
over long periods of time. 


“ Pee ae ea THIRD, modern design and complete 
ary We instrumentation of Chemico’s plants reduce 
-- produce one fourth manpower requirements, maintenance and 
Se operating costs. 
of the world's supply of ; FOURTH, almost thirty years of experience 


in this specialized field provides the 
a4 background that assures the client of 

ANHYDROUS complete satisfaction when purchasing 

ammonia plants of Chemico design. 

FIFTH, Chemico’s interest and service extend 

AMMONIA beyond the final construction and initial 

operation stage. Consultation services and 

assistance are always available for the 

benefit of clients. 

If you’re thinking of making synthetic 

ammonia, or expanding present capacities, it 

will pay you to investigate all the advantages 


Chemico offers. Write today for Chemico 


Bulletin A-101. 
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CHEMICAL CONSTRUCTION CORPORATION 


A UNIT OF AMERICAN CYANAMID COMPANY 


488 MADISON AVENUE, NEW YORK 22,N. Y. 


CABLES: CHEMICONST, NEW YORK Chemico plants are 
TECHNICAL REPRESENTATIVES. CYANAMID PRODUCTS LTD., LONDON * CHEMICAL CONSTRUCTION profitable investments 
(INTER-AMERICAN) LTD., TORONTO * SOUTH AFRICAN CYANAMID (PTY) LTD., JOHANNESBURG 
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How to Do It.. 
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FIGURE 2 
SUCTION VALVE CHATTERS 
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TNSCHARGE VALVE CHATTERS 
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SUCTION VALVE SPRING 
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FIGURE 6 
SUCTION VALVE LEAKING 
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FIGURE 5 
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FIGURE 
DISCHARGE VALVE LEAKING 
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~ FIGURE 10 
PISTON RING LEAKING 











What the cords show: 1. Perfect card, good operating condition. 2. 
Suction valve chattering, may be caused by weak valve springs and 
may result in broken valve plate or leaky valve. 3. Weak discharge valve 
springs, will result in broken valve plate or leaky valve; cylinder heating 
and loss of horsepower may then result. 4 and 5. Suction and discharge 
passages too small or valve lift insufficient. 6 and 7. Valve springs 


may be too stiff, resulting in loss of horsepower; valve springs of proper 
tension should be installed. 8. Typical suction valve leak in valve or 
gasket. 9. Badly leaking discharge valve (Curve 1) and slightly leaking 
discharge valve (Curve 2); leak may be in valve or gosket. 10. Com- 
pressor piston rings may be leaking, which may have resulted from 
worn rings, out-of-round compressor cylinders or weak expander rings. 


Indicator Cards Spot Compressor Ills 


Here’s a way of “looking” inside a compressor cylinder while it’s operating, 


and pinpointing troubles in advance. 


MAINTAINING peak ssor eth 
creney ts costly at best, but maimtenance costs 
can be reduced by an mstrument 
simular to the pressure engine meicators 
which operators are familias 

the usual elt 
card tstruments are used to make 


Compre 
use ol 
with most 
W litle 
Cute 
engmeerme calculations tor determing 
mean effective pressure and mdicated 
horsepower, this type oot  midieater 

called a chronomatic—gives a picture ol 
the conditions posinde thre 
eviinder, In addition, models are avail 
able which eliminate the need of the 
usual indicating reducing motion and 
the hand-operated pull card mechanism 


pressure area tine 


COMP ress 


» 1) 


instrument and the method of 
using it outhned here can reduce the 
number of scheduled visual cylinder in 
spections which are absolutely necessary 


Vhs 


Operation Graphed. [hie pressure rec- 
ord of the indicator is made on a remoy 
able chart which ts wrapped around the 
chromatic drum. Operation of this drum 
is sunple and requires no skill or special 
tramig, It as tree-rotating and receives 
propulsion from a helical spring encircling 
the drum shaft. The design of the drum 
is such that, as it continues to spin, a 
uniform speed is obtaimed tor sutlictent 
time to produce a diagram with a con 


Pet 


stant time scale. Drum = surtace speed, 
in feet per minute at any instant, is mdi 
cated by the speed indicator on top of 
the drum. 

The pressure-time diagram shows the 
change of cylinder pressure on a time 
basis. As the chronomatic drum surface 
speed can be adjusted over a broad 
range, the pressure record may be spread 
out on the chart over as much space 
needed to obtam a clear picture of any 
pertion of the compressor under 
study 


«ais 


cycl 


Use of Cards. A set of pressure-time 


indicator cards has been developed to 
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CONDENSER TUBES 


Iustration shows how short bristle 


COOLING WATER: ‘ow 


You cant always pick your plant site 
where water is noncorrosive. Eco- 
It yvour 


nomics may not permit it 
cooling 


plant is located inland, 
waters generally will be relatively 
noncorrosive. Tide water plants, 
however, will have corrosion prob- 
lems. particularly if the sea water 
is polluted with industrial or domes- 
tic wastes. This is especially true if 
the organic matter in the sewage is 
able to ferment anaerobic 
conditions. Then sulfides are likely 
to form. Inan enclosed harbor or in 
a dead-end channel, water may be 
There it. is 


under 


more or less stagnant 
particularly subject to infestation by 
anacrobic bacteria. 

REFINER 
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Frequent cleaning of tubes will 
remove slimes containing bacteria. 
At the same time it will remove sul- 
fide scales and increase tube life. 
You can also remove slimes by 
chlorinating polluted water fre- 
quently. This may aid in breaking 
down unwanted sulfide films on the 
inner walls of the condenser tubes. 

In some cases you can dredge the 
channel bottom near the water in- 
take to remove accumulations of de 
caving vegetable matter. This will 
help to maintain longer tube life. 

Cooling water is only one factor 
aflecting tube life. Publication B-2 
“Anaconda Plates for 
Condensers and Heat Exchangers,” 


Tubes and 


> brushes shot through tubes by a high pressure water stream remove loose deposits. 


its composition affects life of condenser tubes 


discusses all the important opera- 
tional factors, and gives much other 
useful information. And. of course, 
our Technical Department stands 
ready to assist vou in the selection 
of tube alloys from our extensive 
line. The American Brass Company, 
Waterbury 20, Conn. Ino Canada: 
Anaconda Brass LAd., 
New Toronto, Out. cate 


American 


ANACONDA 


Tubes and Plates for 
Condensers and Heat Exchangers 


Arsenioul Admiralty 439; Ambraloy-927*; 
Cupro Nukhel, JOU -702, and other copper alloys 


i) 
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How to Do Itees 


| 


A help the operator interpret the indicator 
- card which may be taken without any 

case history linkage with the engine during actual 
pperation of the compressor cylinder 

solved by (aide indicator cards im Figures ] 
through 10 show what some of the most 

ommon troubles look like on the cards 


BURGESS- An operator whe intends to use an 


indicator card mechanism for determin- 
MANNING ing when and what to do in the way of 
compressor cylinder maintenance should 
° establish a guide library for all of his 
engineers! own particular compressor cylinders by 
obtaining perfect cards when his cylin 
ders are in good condition and in known 

bad cylinder condition 


indicator Hook-up. [1 order to attach 
the engine indicator to a compressor 
cvlinder, it will be necessary to equip 
both the head and crank ends of the 
compressor cylinder with a good valve 
Normally, less than five minutes is re 
quired to take cach card. Diagrams ot 
both the head and crank ends are usu 
ally taken on the same card 

This paper was presented at the 33rd 
Annual Meeting of the NGAA at Dallas 
on April 23, 1954 by Earl Y. Palmer, 
The Atlantic Refining Company, Lov 


ington, No M 





The intense discharge 

roar of a catalyst regen- 

erator on a fluid cata- 

lytic unit was more than 

the surrounding area could take without pro- 
test. For the sake of good public relations, 
something had to be done — so Burgess- 
Manning engineers were called in. The instal- 
lation of a Burgess-Manning 66” Flue Gas 
Snubber effectively hushed the Big Noise. 


Refinery plant becomes a Better Neighbor 
when Burgess-Manning Snubbers quiet roar. 


When a Burgess-Manni ° : 

Snubber is installed, the hi : ) Adjustable, Mobile Stand 

velocity gas that produces ; ; 

onnoying roar is converted Aids Generator Handling 

te @ smooth and quiet The simple stand shown in the photo 

em graph makes rotor or generator hand 
ling far more convenient. As can be 
seen, it was built from sections of 2 


and 3-inch pipe, bent to the desired 
shape. The level of the stand is adjust 


| able and, once in place, can be securely 

BURGESS- ING COMPANY fixed with the four thumbsecrews in 
dicated. The rotor itself is suspended on 

notched blocks of two-by-four The en- 

1203 DRAGON STREET : LIBERTYVILLE, tt tire assembly is on casters to facilitate 
DALLAS, TEXAS ; ‘) CHICAGO, tt ease of movement around the shop 


building 


Continued on Page 224 
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VOLUME PUMPS A Milton Roy Automatic pH Control 


System controls addition of pH cor- 
rective chemical as required. The 
aA R E pump stroke length is automatically 
adjusted by the pH controller. Nat- 


eh £rezel, Bae cele —— as the source 
of power. 
INSTRUMENTS 


on 


an 
sue. 


COOLING TOWER 
wEaT LOAD 


CONCENTRATED CONTROLLED 
SULFURIC VOLUME PuMP 


acio 
SPEEO 
GAS mOoTOR REDUCER 
e 
GOVERNOR 


FLYWHEEL 
€xunaust 


Milton Roy Rotary Air Motor-Driven ouen woror 


Controlied Volume Pump. Capacities 
range from | to 76 gallons per hour, 


e@geoinst pressures to 9500 pounds 
ger square inch. Capacity is vari- HERE'S HOW CLOSE pH CONTROL 


—— HELPS EXTEND COOLING TOWER LIFE 


operation. 

As final control elements in automatic pH control systems, 
Milton Roy Controlled Volume Pumps solve a basic low-capacity 
flow control problem. In the system shown, for instance, these 
pumps meter 98% sulfuric acid to cooling tower water auto- 
matically on demand. Optimum pH control is assured, 
minimizing chemical or biological attack and delignification of 
the wood of the cooling tower. 


Gas 
OiaPHRAGM MOTOR vaLve SsuPPLY 


Other applications in water treatment include systems for internal 
or external treating, for scale and corrosion prevention, precipita- 
tion of salts, removal of dissolved oxygen. 


See how Milton Roy Controlled Volume Pumps can solve your 
low-capacity flow control problems. Milton Roy's engineering 
service includes—at no extra cost—proper instrumentation, panel- 
board design, sizing of equipment and all other engineering details. 


» 
MILTON 
Bulletin 1053, “Air-Powered Controlled f Engineering representatives in the 
Volume Pumps,” and Data Sheet £-54-2, P Baa United States, Canada, Mexico, Europe 
“Extending Cooling Tower Life” give you a aha Asia, South America and Africa 
complete information. Send for your m , , ; 


free copies. ty 
COM PANY 


Manu fatteing Fagecte 1325 E. MERMAID LANE + PHILA. 18, PA. 


CONTROLLED VOLUME PUMPS AND AUTOMATIC CHEMICAL FEED SYSTEMS 


* 
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MODERN Problems Croce 
ow to © ite ce 
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Stair-Step Holder Keeps 
Drills and Fittings Neat 


The above photograph illustrates a 

LARGE INSTALLATION simple but effective arrangement for 
storing fittings used in horizontal drill 
presses. All fittings are easily obtain 
. , : alla é able and the arrangement contributes 

it consists of 50 operational amplifiers, 10 servo multiplying channels, 4 resolving both to good housekeeping and ef- 


This large computer is used for the rapid solution of cero-dynamic problems 


chonnels, ond a control console with two pre-potch bays, 156 attenuctors, two fictency 
Although the supporting rack for the 


fittnes is constructed of wood, the 
locker below is made of metal and is 


voltmeters, and all necessary operational controls 


used for storing machine tools and other 
equipment issued to the individual 


SINGLE PACKAGE COMPUTER , omits 


Our Type 16-318 Computer is a single package 
computer capable of solving differential equations with 
many simul us el ts which are often encountered 
in the simulation of dynamic systems. It contains 20 
operational amplifiers, 4 serve multipliers, thirty-two 
ottenvotors, all-metal removable problem boord, ond 








complete control panel 








PLOTTING EQUIPMENT 


For presentation of problem solutions, 
the Variplotter Plotting Boards provide an 
accurate inked record. Typical uses include 
the automatic plotting of: Anolog Com- 
puter output; guided missile dota; engine 


performance characteristics; and control of Electric Unit Turns Out 
manvfacturing processes. With accessory Raschig Rings in a Hurry 


equipment the range of applications con 
be greatly extended. The device pictured enabled one re- 
lfiner to manufacture his own raschig 


Write Dept. P.R. |rings at the rate of 80 per minute. The 


leircular band shown in the right-hand 


} . 

ELECTRON CTRONIC ASSOCIATES ine section of the picture supports a roll 
| 

ASSOCIATES ELE 


LONG BRANCH e NEW JERSEY 











Straight-Flow Port Design re- 


duces fluid turbulence to a 
practical minimum. 





Seat Rings of end-seated type 
are screwed into the body. 





Sure-Grip Malleable Handwheel 
for non-skid gripping even with 
heavy gloves. 


Brass Liner on Glands assures 
greater resistance to corrosion 
and scoring. 





WALWORTH 





iron body gate valves 


with screwed or flanged ends 


60 EAST 48nd STREET 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE 


For complete information on these 
new Walworth Iron Body Valves, see 
your local Walworth distributor, or 
write for bulletin 106. 


WALWORTH 


valves and fittings 


NEW YORK 17, N. Y. 


WORLD 





T-head Disc-to-Stem connection 
on OS&Y types provides 
stronger connection, prevents 
loosening of disc by corrosion. 


May, 1954 





PerROLEUM REFINER 


Bronze Back-Seat Bushings in 
bonnets of OS&Y valves. 


eet 2 


«a 
a 


Solid Web Type Dise in OS&Y 
valves for greater strength and 
longer service. 








Hinged Gland Eye-Bolts on 
OS&Y valves permit faster, 
easier repacking under full 
pressure. 
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assure 


you of 
higher 
efficiency 
on a 
variety 

of 
refinery 
operations 


READ STANDARD 


The Standardaire Blower moves 
more gas or air... with less wear, 
maintenance and power cost than 
other blowers of equal weight 
and size. 


It does this by employing a proved 
principle of compressing gas or air 
on a modified adiabatic cycle, 
providing a wide range of pressures 
with a minimum of internal losses. 


Highly precisioned rotors draw 
the air or gas in and discharge it 
smoothly and uniformly from 

the pockets which form between 
the rotors .. . resulting in a gradual 
compression, completely internal 
and free from shock. 


Write today for further information. 


BLOWER-STOKER DIVISION 
370 Lexington Avenue 
Mew York 17, New York 


en 2 eek 2 Benen, | 


Read Standard also manufactures a 
complete line of chemical mixers 
for laboratory and industrial use. 

For information write, 
Read Standard Corp., York, Pa 


For more data on advertised products, use Readers’ Service Cords, last page 


How to Do It... 


of wire; the wire feeds into a gear op 
erated mechanism which cuts it at the 
desired length, bends it to the desired 
shape. Any desired specification size can 
be met. The unit is electrically powered. 
The casters insure easy movement of 
the entire apparatus. 


Shop-Fabricated Mount 
Facilitates Metallizing 


Metallizing is greatly facilitated with 
the aid of the mobile mount shown in 
the photograph. The device was shop 
fabricated to provide an adjustable 
mount for use with a metallizing ap 
paratus in conjunction with the lathe 
The mount is air-operated, working 
through a series of gears. Very close 
tolerances can be achieved by precise 
adjustments in the position of the mount 

xveen, acetylene, and air hoses are 
operated from a reel not shown in the 
photograph. The entire assembly, while 
a little on the complex side, provides a 
worthwhile dividend in speed of opera 
thon 





How to Do It ideas 
Are Worth Money 


Many in the industry are cashing in 
on simple ideas. What about you? 
For each idea accepted, you get $10. 
it’s easy . . . and profitable! Send 
your ideas with sketches or photos 
to Editor, Petroleum REFINER, Box 
2608, Houston, Texas. 
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DF AER-0-FOAM 
ae oly Carries This SEAL 


your ASSURANCE OF FURST-T/ME ann EVERY-TIME 
DEPENDABILITY FOR FLAMMABLE LIQUID FIRES 


ane Gitte te EVERY BATCH of AER-O-FOAM is tested on actual petroleum 
eee or polar-solvents fires before i? is offered to you. Each phase 
what it does, how it of the performance is checked—such as extinguishment time 
Ce, SE ee foam volume and sealability. 

AER-O-FOAM's tough blanket of tiny air-filled bubnies 
smothers and cools fire at the same time. What's more, it can 
be used fo insulate surrounding property and equipment 
against fire damage. Write for data on AER-O-FOAM (for 
petroleum fires) and AER-O-FOAM "99" (for polar-solvent 
or petroleum fires). When you need foam fire protection, you 


need fire-tested AER-O-FOAM protection. 


NATIO.| 


FOAM SYSTEM INCORPORATED 
Headquarters for Foam Fire Protection — WEST CHESTER, PAL” 


ne 
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a 
Acrial view of Celanese Corporation 
of America’s Chemcel lant at Bis 
hop, Texas 


Ww 
Fractionation tower in the oxidation 
wren is Stainless Steel as are its in 
ternals 















Heat exchangers, heads and pipes in oxidation area, also Stain 


y TTT 









4 In the acetic acid unit. most 
towers, tower internals and heat 
exchangers are Stainless Steel 


vWv 
Formaldehyde unit at the Chemce 
Plant, with towers and internals of 
Stainless Steel. 
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big jobs in this plant 


HIs is the Chemcel Plant of Celanese Corporation of 

America at Bishop, Texas. Like so many other plants of 
its nature, it depends heavily on Stainless Steel to keep its 
operations continually on stream. 

The fractionation tower and its internals, located in the 
oxidation area, are made of Stainless Steel. So are the heat 
exchangers, heads and pipes in this same reaction area. 

Similar applications of Stainless Steel are located in the 


In each case, Stainless Steel is doing a dual job. It is used 
to withstand the attack of the highly corrosive products be- 
ing handled, and it safeguards the purity of the chemicals 
being processed. 

Along with these primary advantages of Stainless Steel 
in petrochemical processing go lower maintenance and _re- 
placement costs due to Stainless Steel's durability and long 
life. It will pay you to put Stainless Steel's benefits to work 


for you, and when you do be sure it is perfected service- 
tested USS Stainless Steel. 


secondary oxidation or acetic acid unit and in the formalde- 
hyde unit. 


UNITED STATES STEEL CORPORATION, PITTSBURGH - AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO - NATIONAL TUBE DIVISION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. - UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


UNITED State STEEL EXPORT COMPANY NEW YORK 


* 


INDUSTRIAL CHEMICALS 





| CHEMCEL PLANT BISHOP, 


WRITE FOR THIS BOOK 


For valuable data on corrosion re- 
sistance and high temperature prop- 
erties of the many grades of USS 
Stainless Steel, send for our book 
“Performance of Stainless Steels in 
Petroleum Retinery Service.” Write 
to United States Steel Corporation, 
525 William Penn Place, Pittsburgh 
30. Pennsylvania 


TEXAS 


METHYL AL 
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USS STAINLESS STEEL 


PIPE - TUBES - WIRE - 








SHEETS + STRIP - PLATES - BARS - BILLETS SPECIAL SECTIONS 
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SUN AT SARNIA 


Continued from Page 109 


headers which enter a blowdown area 
located away from the combination unit 
area. Gases venting from this blowdown 
drum then go to a 150-foot flare stack 
where they are burned 

When the temperature ot the headers 
entermy the blowdown drum 
180 F., indicating the venting of an ab- 
normal quantity of 4) gpm of 
water is introduced by automatic con- 
trols to spray nozzles in the drum for 
condensation of all condensables in the 
vases. Thus the amount of gases to the 
flare is reduced. The water for this 
quench system is supplied from the fire 
water system or the emergency cooling 
water system. The condensed oil drains 
by sewer to the water-oil separator area 
where the oil is removed and stored for 
reprocessing 

The 150-toot flare stack is equipped 
with a smokeless flare burner assembly 
Steam, automatically controlled by the 
pressure of gases entering the flare, 
plays a multiple role in abating smoke 
Primarily the steam enters into a water- 
reaction with the carbon particles 
which make up smoke and eliminates 
them, Also this steam is used to aspi- 
rate excess air to the flame and to cause 
turbulence which the reaction 
To insure positive lighting of all gases 
the flare is provided with three pilots, 
each one having dual ignition systems, 
one using glow plugs and the other a 
flame front propagation in a tube 


riscs to 


LASes, 
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assists 


Imperial Lets Contract 
On New Edmonton Plant 


Contract for the major portion of a 
$14 million lubricating oil plant which 
Imperial Oil, Ltd., will build at lkdmon 
ton, Alberta, Canada, has been awarded 
to Canadian Kellogg Company. The lubri 
cating oil plant, first in the west and the 
second largest in Canada, will have a 
capacity of 2000 barrels a day of auto 
motive and industrial oils 

The Edmonton plant will have the 
world’s first commercial application of a 
new process for finishing lubricating oils 
called Hydrofinishing. Other facilities in 
clude a catalytic reformer, a phenol treat 
ing unit, a ketone dewaxing unit and a 
packaging plant and warchouse 

Work on the contract will begin this 
summer and is expected to be completed 
by late 1955 


Sun Oil Awards Contract 
For Cat Cracking Unit 


Company 
“un 


has 
Oil 
con 
dollar 
unit) at 


Construction 
contract by 
engineering and 
multimillion 
cracking 


Catalytic 
been awarded a 
Company for the 
struction of a new 
Houdriflow catalytic 
Poledo, Ohio 

When completed, the new 
cracking unit will process an 
27,000 barrels a day of crude oil It will 
be part of a combination unit at Toledo 
processing approximately 48,000) barrels 
of crude oil daily 

Work Houcdriflow unit will 
start immediately. This unit is expected 
to be completed and on stream within the 
next Tl] months 


cataly tre 
estimated 


on the new 
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Aden Refinery Shaping Up— 

This secondary tower of a distillation unit 
from which motor fuel and aviation fuels will 
be obtained is being erected at the Aden 
refinery of Anglo-lranian Oil Company. When 
completed late this year, the Aden refinery 
will be the largest in the world, and will be 
the first refinery in the world in which crude 
distillation units are electronically controlled. 


Esso Standard to Build 
New Poly Unit at Bayway 


Installation of a polymerization unit 
at its Bayway, N. J., refinery is planned 
by Esso Standard Oil Company. ‘The 
unit, to have a feed rate of 9543 barrels 
a day, is expected to be completed next 
spring. New gasoline blending and crude 
oil blending facilities are also planned 
for Bayway 


Who's Building... 


Sun Oil Awards Contracts 
On Marcus Hook Additions 


Contracts for the engineering and con 
struction of two additions te Sun Ou 
Company's facilities at Mareus Hook, Pa, 
have been awarded to Catalytie Construc 
from Ccommpans 

The contracts invelve a 27,000 barre] 
a-day Houdriflow catalytic cracking: unit 
and an 18,000-barrel-a-day Lloudriforme 
catalytic unit te produce components tet 
high-grade motor fuel and aviation gas 
oline 

Work on the units is expected to get 
under way at Marcus Hook mumediately, 
with completion expected within 12 
months 

These units are part of a $14 million 
expansion which Sun has planned for 
the Marcus Hook refinery this year. In 
addition to the catalytic reformer, which 
will cost $4.5 million, Sun will construct 
a new gasoline treating unit and a plant 
utilizing a process developed by the com 
pany to treat naphthenic lubricating oils 


Australian Shell Starts 
Stage Two of Building 


Shell Refining (Australia) Propri 
taries, Lid, has started operation of its 
new 28,000-barrel-a-day refinery at Cree 
long, near Melbourne, Australia. The 
company is a member of the Royal 
Dutch/Shell Group. 

Startup of the refinery marks the com 
pletion of the first stage of construction 
Scheduled to be constructed in the second 
stage is a 12,500-barrel-a-day catalytic 
cracking unit. The plant is expected to 
he on stream by the middle of 1955 


Union Projects Top Write-Offs 


The Office of Defense Mobilization 
has granted Union Onl Company of 
California two certificates for rapid tax 
amortization on $38,129,000 of petroleum 
refining tacilities 

Union received approval on $14,440,- 
OW) tor a refinery which at will build at 
Santa Maria, Calif., and on $23,689,000 
for expansion of its QOleum, Calif. re 
finery, On the former O1IM = granted 
write-off of 65 percent on $7,240,000 for 
refining; 45 percent on $5,939,000 
for auxihary facihties, 25) percent on 
$976,000 foor potpoe lines and 15 percent 
on $285,000 for buildings. On the latter 
it granted 65 percent on $18,954,000 
for basic refining and 45°) percent on 
$4,735,000 for ausxihary facilities 

The Santa Maria plant will include 
auxthary faciitres and an 18,700-barrel 
a-day coking unit 

Phe QOleum: project will include a re 
former, polymerization unit, paseoline 
treater and sulfur removal facilities to 
produce an additional 7720) barrels a 
dav of high yasolime ane 57 tens 
of sulfur and other products 

esse Standard Onl Company pot the 
second highest allowance on the latest 
list of retining and related projects ap 
proved for fast tax write-off by ODM 
It was viven a write-off of 60 percent on 
$14,250,000 for refining equipment 
and 45 percent on $4,805,000 for auxiliary 


basic 


eve tian 


bocaste 


equipment, for a total of $19,055,000 
Isso plans to use the money to increase 
production of aviation alkylate and 
premium vasoline at its Baltimore, Md, 
refiners 

Standard Onl Company of California, 
with grants on projects costing about 
$13,750,000 and $11,475,000, placed third 
and tourth on the list. Standard’s ex 
pansion at its Richmond, Calif., refinery, 
mecluding a 20,000-barrel-a-day catalytic 
reformer and additions to cracking and 
fracthonating: units, was given a write 
off ot 65 percent on $11,200,000 for basic 
facihties and 45 pereent on $2,550,000 
for auxihars equipment. Its expansion 
at bl Sevunde, Calif, including a 20,000 
barrel-a-day reformer and auxthary 
facilities, was allowed a write-off of 65 
percent on $9,450,000 and 45 percent on 
$2,025,000 

The Texas Company rounded out the 
big tive on the list with a grant on an 
$11,400,000 project at its Port) Arthur, 
refinery, Which includes a 20,000 
catalvtie reforming unit, 
livght stramht run fractionator, and re 
lated ftacilitnes. Weite-off vranted: 65 
percent on $7,250,000 and 45 percent on 
$4,150,000 

Oother 
offs 

Ashland 


‘Texas, 
barre) a-day 


projects approved tor write 


nl & Retimimny C company 
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Findlay, Ohio, 8735-barrel-a-day cataly- 
tic cracking unit and other facilities to 
increase production of its refinery to 

10,000 barrels a day, $6,175,000: 65 per- ° 
cent on $4,425,000 and 45°) percent on 
$1,750,000 

Cities Service Oil Company—Wichita, 

Kan., installation and modernization of 
facilities at its gasoline plant to increase 
L1G production by 827 barrels a day, 
65 percent on $1,204,708. 

Famariss Oil & Refining Company 
Monument, N. M., 650-barrel-a-day 
catalytic reforming unit to produce high- 
octane vasoline, 65 percent on $375,000 

Carter Oil Company—Billings, Mont., 
4500-barrel-a-day virgin naphtha de- 
propanizer and related facilities, 65 per- 
cent on $153,000. 
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Fluor Studying Possible 
Butadiene Plant Project 





Be sure you have 
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\ modern, privately financed petro- 
leum butadiene plant is being considered ' 
for installation in Texas. If constructed, 
the plant would be designed for a poten- 

— tial of 80,000 tons per year, and would 







~ 

Pd ~_ be operated initially at a design rate of 
r : 40,000 tons per year. 

Backers of the project include William 
R. Staats & Company of Los Angeles, 
Purvin & Gertz of Dallas, Texas, and 
other interests. The Fluor Corporation, 
L.td., has been selected to make prelimi- 
nary estimates and economic studies of 
the project 

Purvin & Gertz, Dallas, Texas, is act- 
ing) as consulting engineer. Facilities cur- 
rently under consideration consist of a 
complete butadiene unit to be self- 
sufficient in all respects for power and 
tucl 


Petrofina Starts Work 
On $20 Million Refinery 


Construction has started on a com- 
plete $20 million oil refinery tor Cana- 
dian Petrofina, Ltd., a new oil company 
Clearing of the site, near Montreal, Que 
bec, Canada, began earlier this vear, 
while start of construction has been 
awaiting favorable weather 

The M. W. Kellogg Company, Ine., 
has been awarded the coutract for the 
design of the major part of the process 
ing units. Kelloge’s wholly owned sub- 
sidiary, Canadian Kellogg Company, 
Ltd., will erect the units and all offsite 
facilites ‘The Lummus Company of 
Canada is also a contractor on the 
project 

Much of the new plant will be of in- 
tegrated combination design, eliminating 
considerable intermediate storage. Proc- 
essing facilities to be built include a 
20,000-barrel-a-day topping unit, vacuum 
flashing capacity of approximately 10,000 
barrels a day, 4000-barrel-a-day  vis- 
breaker, 3600-barrel-a-day catalytic re- 
forming unit, catalytic polymerization 
and alkylation units with feed desulfuri- 
zation facilities, 2500-barrel-a-day dis 
tillate treating unit and a 6500-barrel-a 
day treating unit. 

Offsite construction will include a 
steam wenerating plant, a cooling water 
system, wharfage for tankers, crude oil 
























































Whether you heat or cool water ing and dependable service, highly 
for make-up, process or any other accurate and backed by over 40 years 
use, you will need Wallace & Tier- of successful application experience, 
nan Chlorination to help combat Wallace & Tiernan Chlorination can 
slime problems introduced by water- help you increase the efficiency of 
borne bacteria cr air-borne bacteria. your plant and cut operating costs. 

With slime control equipment For further information write our 
designed for any need, built for last- Industrial Division. 
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WALLACE & TIERNAN 


4 25 MAIN ST., BELLEVILLE 9, N. J. 
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Sntroducing- 


The Ultimate in 
Needle Valves 


Here is one of the crowning achievements of Marsh 
research, design, and manufacturing skill. It is the 
first needle throttling and shutoff valve to combine 
all of the qualities called for today in this highly 
critical and ever broadening field. 

It ds a valve that has strength and safety to spare 
... rated for pressures up to 10,000 psi—equally 
efficient in the lower ranges. A product of Marsh 
instrument-making and valve manufacturing expe- 
rience, it combines instrument-like precision with 
the ruggedness that distinguishes all Marsh valve 
specialties. 

The illustrations tell the story of new thinking; 
new standards. Body and stem-guide are machined 
from extra-heavy carbon steel bar stock. Still 
greater strength and rigidity are achieved by fusing 
the stem-guide into the body. The complete fusion 
of guide and body is accomplished by the exclusive 
Marsh “Conoweld” process. 

There are two big advantages to this one-piece 
construction: (1) It eliminates the danger of un- 
screwing the valve from the body when opening— 
a frequent cause of leakage, even dangerous blow- 
outs (2) It permits perfect line-up of threads and 
seat. Asa result, Marsh valves are easier to operate 
even at high pressures. 

The precision-machined stem is 416 stainless 
steel. Stem threads are fine pitch for extra strength 
and fine, controlled regulation. Notable advance- 
ments are special ‘ Marpak” one-piece, non-binding 
longer-lasting packing; deep thread chambers, keep- 
ing inlet and outlet piping away from ports and 
contributing excellent flow characteristics. Entire 
packing nut and packing gland are electro-zinc 
plated, preventing corrosian and giving the valve a 
handsome, plated exterior. The rugged malleable 
handle is finished in heavy baked enamel. 

The new needle valve line includes globe and angle patterns 


with double female connections in sizes 4%", “%", %", 42", %" 


and 1”. Also globe and angle valves with male inlet and female 
outlet in sizes '4" and 12". Complete stock carried at our Skokie, 


ONE PIECE Ulinois factory and also at our branch plant in Houston, Texas, 


The on peed Write today for catalog giving complete details. 
conventiona é sa 

2 we t : MARSH INSTRUMENT CO. Soles offiiate of Jos. P. Marsh Corporation 
into ies—this of- ; Dept. R, Skokie, I 

ten Causes leakage or Houston Branch Plant. 1121 Rothwell St., Sect. 15, Houston, Texas 


blow-outs. Marsh 
Needle Valves are 
fused into one-piece 
by exclusive ““Cono- 
weld” process. 


eubbereert 


LO 
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TYPICAL B-L PRODUCTS 





FOR INDUSTRY 


There are many, many applications for B-L 
furnace construction throughout industry. In 
steel mills, power houses, refineries and petro- 
chemical plants, sugar mills, coal mines, 
glass plants, city incinerators—anywhere 
in the heat of things—you'll find B-L in- 
stallations. They're hanging up new rec- 
ords every day-—providing top perform- 

ance at a lower cost per BTU. You can get 


more information if you write—today/ 


BIGELOW-LIPTAK (oywctation 


and Bigelow-Liptok Expert Corporation 
2550 W. GRAND BLVD. © DETROIT 8, MICHIGAN 


UNIT-SUSPENDED WALLS AND ARCHES 
Inu Canada: Bigelow-liptok of Canada, Lid., Jerente, Ontario 


ATLANTA « BOSTON © BUFFALO « CHICAGO « CINCINNATI « CLEVELAND © DENVER » HOUSTON + KANSAS CITY, MO. + LOS ANGELES + MINNEAPOLIS + wew york 
PITTSOURGH « PORTLAND, ORE. + ST. LOUIS » ST. PAUL + SALT LAKE CITY « SAN FRANCISCO + SAULT STE. MARIE, MICH. « SEATTLE + TULSA © VANCOUVER BS 
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Who's Building... 


and product storage, an office building, 
shops, and extensive marketing tacilities 
Phe project is scheduled for completion 
in the latter half of 1955 


Esso Standard Starts 
Refinery Modernization 


\ construction and modernization 
program that will exceed $15 million lias 
been announced by Esso Standard Oil 
Company tor ats Baltimore refinery 
Ground has already been broken tor the 
construction of new consolidated mechan 
ical facilities, The entire program will 
take more than a year to complete 

Primary objective of the project is te 
merease vields of higher value products 
and components from the refinery’s pres 
ent 58.000 barrel-a-cdayv crud oil capacity 
New units tor Flat Coking, Hydrotining 
and Hydroformimng will be ineluded in 
the program 

Foster Wheeler Corporation will ae 
sigh and) construct three Pydrofiming 
units and a tixed-bed Hydrotorminmg unit 
Potal cost of these proyeets will be ap 
proxmmately $3.5 mallien 

Phe Hydrotining Ceatalytie desulfuri 
zation im presence of bwdrogen) units 
will charge 12.000 barrels a day ot heavy 
naplithia Hivdrofeormer teed stock Phe 
Hydrotormer will be a fined Decl, three 
Stage unt with a capacity of 3000 barrels 
ada 


Chicago Corporation Buys 
Oklahoma Oil Refineries 


Clicago Corporation will) purchase 
Champlin Refining Company, Enid, 
Okla, and its subsidiary, Peppers Refin 
ing Company, Oklahoma City, for $55 
million. The sale was worked out last 
month im negotiations which had been 
vomp on smee March 

Champlin Refining is an intergrated 
petroleum company, which, with its sub 
sihiary, has a refining capacity ot about 
23,750 barrels a day. Present plans call 
or operating Champlin Retiming and 
Peppers Retining as wholly owned sub 
sidiaries of Chicago Corporation 

early in the negotiations, Chicago Cor 
poration announced that it would expand 
the faciltrees if the sale went through 
Detail, of the expansion have not vet 
been given 


Carter Starts Work on 
New Fluid Coking Unit 


(onstruction has begun on a S000 
barrels-a-day fluid coking unit at) the 
Billings, Mont. refinery of Carter Oj 
Company. The Fluor Corporation, Ltd., 
contractor on the project, expects the 
unit te be completed by October 1 

To be the first of three such Fluid 
Coking units planned in the UL S., the 
unit will operate on a new process de 
signed to imerease the output of gasoline, 
tractor and diesel tuel from heavy re 
sudum feed stock 


Shell Boosts Output of 
Natural Gasoline Plant 


Construction of the second major ex 
tension of Shell Oil Company's klk City, 
Okla, natural gasoline plant is near com- 
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For Fast Bolt Trading 
_.. th the New 500A 


Px py 


with new SPLEDG-GhIP "CHUCA 


New principle... not just another hammer chuck! 


The bolt and rod 
threader that’s fast! 
Capacity 4" to 2” bolts — pipe, too, 4%" to 2” 


You’ve got to see it and try it to believe it! Only 2 quick-opening 
die heads— small head for 4“ to 1” bolts, large head for 14” 
to 2” NC, to 14” NF—to 24%" in 8N, 12N and I6N .. . easy die 
change, right or left hand threads, easy adjustment to over or 
under size. Special dies on request. This 500A threads any length 
bar to 24" diam., makes studs with RItato Nipple Chuck, cuts 
off 5¢/’ to 1” rod. Independent operation of tools. Lots of power. 
New Speed-Grip Chuck guaranteed to hold rod or pipe securely 
forward or reverse—motor action makes it tighter. See it, buy it 
at your Supply House. 


THE RIDGE TOOL COMPANY ELYRIA, OHIO, U.S.A. 
BSR 





Wo: k-Saver Pipe T 
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Who's Building... 


pletion. Most of the new equipment, in- 
cluding six compressor engines, the 62- 
foot absorption and 1l0O-foot fractionating 
columns, is now in place. In order to 
connect the new equipment to existing 
facilities, the gas recycling plant and 
producing field will be shut down briefly 
The extension increased the capacity by 
70 Mimet 


Greek Government Slated 
To Choose Refinery Offer 


The Greek government may finally 
get the refinery for which it began so- 
liciting proposals last year. All it has to 
do is act on either a joimt proposal forth- 
coming from three major European oil 
companies—Anglo-lranian Oil Company, 
Ltd., Royal Dutch/Shell Group and Cie 
Financiere Belges des VPetroles, S. A 
(Petrofina)—or bids submitted by a 
Greek-American group led by Spyros 
Skouras, American businessman, and 
Elzin Company. 

The Greek government first called for 
tenders on this project last November 
Bids were then submitted by a group 
headed by the Greek-born Skouras and 
Elzin Company, a local firm operating 
in Piraeus since before the war. A third 
bid was submitted by the ALOC group 
e : in February 

aon Sa ‘ In March it was announced by a Greek 

ATLANTA, GA. official that the Greek government had 
339 Elizabeth S1., N.E / [ ° decided that only the first two bids were 
BALTIMORE 30, MD. ong- astin insulation protec- being considered, thereby rejecting the 


612-614 Battery Ave Anglo-lranian bid. Since that time no 


There's ao Mundet Office 
neor you 


CINCINNATI 2, OHIO tion is assured by Mundet insulation products announcement has been made as_ to 


Gy Went Var oF which of the t bidder to | 
OALLAS 10, TEXAS and Mundet contract services. Our complete | which of the two bidde was to he 

py | awarded the contract, and the Anglo 
DETROIT 21, MICH line of industrial insulations includes Iranian group has completed its techni 
. . eal survey at the location and is ready 


14401 Proirie Ave . 
to submit its complete bid. Since the 


HOUSTON 11, TEXAS 
660! Supply Row official who made the announcement 
P.O. Box 9301 MUNDET eliminating the Anglo-lIranian group, 
INDIANAPOLIS 3, IND. has since resiuned, nothime seems defint 
1250 Beecher St TRI CALITE on the contract placement 
JACKSONVILLE 6, FLA. A The plant which the Anglo-Iranian 
800 East Bay St.~Door 44 | group of companies would build im 
GAMERS ORY 0, UO. , ~~ - Greece would have a crude thruput of 
Calcium Silicate Heat Insulation for tempera- about 26,000 barrels a day. Estimated 
Los ss t to 1200°F. i ‘ . cost of the refinery, plus working capi- 
6116 Walker Ave ures up to 1200°F, in pipe covering and block tal, was set at $12 million. Reports from 
2. ae . a P London expressed belief that tenders 
NEW ORLEANS 16, ba. forms. This lightweight, low density insulation setenitied ~ Angio-lranian, Shell and 
NEW YORK 17, N.Y. is economical to ship... easy to handle... and Petrofina were never officially rejected 
331 Madison Ave The skeleton outline which this group 
PHILADELPHIA 39. PA. has proved DURABILITY! Return the coupon submitted last February has reportedly 
855 North 48th St for full inf ‘ . _ been under study since that time, The 
sr. Lou's ’. Mo. or full information on Tri-Calite Insulation, forthcoming bid from this group is ap 
——— and a free Thermal Conductivity Calculator. parently a more detailed study of the 
aya first bid. The London reports say there 
tends Cor 6 has been no understanding of a question 
Insulation ttd about submitting a new bid 
35 Booth Avenue, Toronto Meanwhile, Spyros Skouras, president 
of Twentieth Century-Fox Film Corpo 
ration, has begun negotiations for a sup 
MUNDET CORK CORPORATION, Insulation Division ply ot crude oil for the refinery planned 
7103 Tonnelle Ave., North Bergen, N. J. ‘ by his group 
é F Decision by the Greek government on 
which offer it will take is expected to he 
announced in the near future 








Without obligation, send me a Thermal Conductivity Calculator free, and full informa- 
tion on Mundet Tri-Calite Heat Insulation. 


sg Lummus Gets Contract on 
Carthage Hydrocol Plant 


ADDRESS 
; : | Stanolmd Ou and Gas Company has 
Mundet Insulation Products include: “‘Custom-Molded” 85% Magnesia Pipe Covering; | selected The Jannmus Con pany of New 
Magnesia Blocks ond Segmental Covering; High Temperature Pipe Covering and Blocks; York as the contractor to carry out the 
Jointite’’ Cork Pipe Covering and Corkboord . . . for all temperature ranges. revamping and mew construction im the 
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Years of Service 


1924 ? 19 5 4 


QO, THIS 30th Anniversary, we want to 


thank our customers and friends, whose loyal 
OFFICERS ’ 


AND ; , 
DIRECTORS support and cooperation have contributed so 


Cc. E. NAYLOR, ° . . . 
Chairman of Board vitally to the welfare of the Maintenance Engi- 


W. J. PEDDIE, 

Pep roe neering Corporation. We shall strive to continue 
W. B. RAWSON, 

Vice Pres. 

Cc. W. GAUTIER, 

Vice Pres. & Sec. Treas. 
a shown in us during the past thirty years. 
E. B. HALDEMAN, 

Ass‘t Sec.-Treas. 
B. |. THORNGREN, 

Director 


to merit, in the future, the confidence you have 











J. H. PARK, 
Director 

R. A. NAYLOR, 
Director 
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ATTAPULGUS Fullers Earth 


POROCEL Activated Bauxites 


.-- reliable sorptive minerals for 
petroleum and chemical processing 


WANT TO PURIFY BY ADSORPTION? 


There's an Attapulgus or Porocel adsorbent to fit your process technique for 
removing odors, colors, tastes, moisture, acids, sulfur, fluorides and unsatu- 
rates from process liquids or gases. Materials treated in principal applications 
are: motor oils and other lubricating, specialty, and technical oils; petrola- 
tums and waxes; aviation and motor gasoline stocks; kerosene; diesel and 
heating oils; chemicals and petrochemicals. 





HAVE CATALYST OR CATALYST CARRIER NEEDS? 

Our sorptive minerals are recognized standards in desulfurization, reforming 
and isomerization systems —catalytic removal of unsaturates—conversion of 
sullides to elemental sulfur—fluid catalyst applications—as catalyst carrier 


in copper sweetening processes. 





WHAT DO YOU WANT TO DRY? 


We offer a wide range of reliable, thoroughly proved desiccants for drying 
air, hydrogen, carbon dioxide, hydrocarbon liquids and gases. 


SPECIAL GRADES 


Mine and plant facilities permit prompt and economical production of grades 
meeting individual customer specifications. Our laboratories and technical 
staffs are ready to assist in research, development, design and operating 
problems. Your inquiries are invited. 


ATTAPULGUS OO icirciiticn* +> POROCEL corrorsrion 


Dept. W. 210 West Washington Square, Philadeitphia 5, Pa. 


For more dota on advertised products, use Readers’ Service Cards, last page PeTRoLeEUM REFINER— I'ol 





Carthage Hydrocol gas synthesis plant at 
Brownsville, Texas. Lummus will begm 
its project engineering work immediately 
Stanolind expects the contractor to move 
ime the synthesis plant and beyin work 
about August 1 


Construction 
Capsules... 


Foster Grant Company, Inc., has opened 
its new petrochemical plant at Baton 
Rouze, La., for the production of styrene 
monomer. When in full production, it 
will have a capacity of about 2 million 
pounds of styrene a month 


Allied Chemical & Dye’s Corporation’s 
General Chemical division has put a new 
$2.5 million sulfuric acid plant into op 
eration at Baton Rouve 


El Paso Natural Gasoline Company lias 
filed application with the Federal Power 
Commission for authorization of a con 
struction project in Lea County, N. M., 
which would include 13.3 miles of pipe 
line, 1540 hp. in compressor capacity 
and a purification and dehydration plant 
and metering facilities. The proposed 
$3.3 million construction would enable 
the company to acquire as much as 56 
Mimef of additional natural vas a diay 


Dakota Oil & Refining Company has 
abandoned its recently announced plans 
to build a 2500-barrel-a-day refinery at 
Minot, N. Dak. Reason given tor the 
move was failure to negotiate a contract 
for marketing products 


Sun Oil Company has completed anoeN 
pansion of its Jameson natural vasoline 
plant in Coke County, West Texas, 
boosting vas-handling to 50 Mimet a day 


American Liberty Oil Company has 
started operation of a new 5100-barrel-a 
day Thermofor catalytic cracking unit 
at Mount Pleasant, Texas, The Fluo 
Corporation, Ltd, built the $3.5 mullion 
unit 


Queen City Refinery, Inc., expects to 
put its new 2000-barrel-a-day retinery at 
Dickinson, N. Dak., on) stream this 
month. The refinery, which is to have 
a thermal cracking unit and necessary 
crude units, is being built by (Queen 
City 


Williston Basin Refining Company will 
hkely go on stream with its 1500-barcel 
a-day refinery at Williston, N. Dak, at 
approximately the same time as the 
(Jucen City refinery, giving the areca two 
new refineries. Koch Engineering con 
structed the Williston Basin Retiminu 
plant 


Petco Corporation has scheduled com 
pletion of a new $l million Plattormer 
under construction at its Chicave refin 
ery tot September Preceon, Din is con 
tractor tor the unit 


Brea Chemicals, Inc., lias started up its 
$13 million ammonia plant at Drea, Calil 
The plant will begin operating at full 
capacity of 235 tons of ammonia a day 


in June. Brea is leasing the plant from 
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Now-a new line-up of 
GE_ welding wire 


in coils, reels, packages 


@ Here are some of the ways PAGE welding wires are packaged to 
protect them during shipment and to make it easy for you to 
handle and stock them. Two new packages are Leverpaks and 
pallet-mounted coils. 

LEVERPAKS ¢ Here’s one of the best containers for coils up to 
16” 1p. It’s light-weight, but durable. It is sealed air-tight and is 
packed with moisture-absorbing substance to reduce corrosion. 
Release safety catch, pull lever, and the whole top comes off. It’s 
just as quickly resealed. Leverpaks can be rolled easily. They 
stack perfectly and take a minimum of floor space. They cost 
you nothing extra and have many re-uses. 

PALLET-MOUNTED COILS « If you have a fork-lift truck, you'll like 
PAGE’S new pallet-mounting of 22” Ip coils. Steel strapping and 
paper wrapping protect coils and hold them securely. You can run 
them in and out of freight cars and trucks, and spot them in 
your plant. 

AUTOMATIC WELDING WIRES «+ Inert Gas—Six PAGE-ALLEGHENY 
stainless grades in .035”, .045", and .0625” diameters. Precision 
thread-wound on 25-lb. non-returnab;e reels to fit popular arc 
welding machines. Submerged Are — PAGE Stainless in wire diam- 
eters from 1/32” to 5/16", plain or copper coated. In layer-wound 
coils or 22” or 24” mill coils. 

GAS WELDING RODS « In a variety of analyses: stainless, Armco, 
medium and high carbon, and manganese or naval bronze. 


Warehouse stocks in Chicago, Denver, Houston, Los Angeles, San Francisco 
Wrile our Monessen, Pa., office for literature and prices 


Page Steel and Wire Division 


AMERICAN CHAIN & CABLE 


Monessen, Pa., Atlanta, Chicago, Denver, Detroit, 
Los Angeles, New York, Philadelphia, Portland, 
San Francisco, Bridgeport, Conn. 
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Try this simple test yourself... 


dbpc’ gasoline antioxidant 
reduces formation of 
induction system deposits in engines 


@ These glass discs show the results of an 
evaporation test made on dbpe inhibitor 
und another widely-used gasoline antioxi 
dant. The dbpe (di-tertiary-butyl-para- 
cresol), after evaporating to dryness, left 
no residue at all, Additive “A,” 
left a dark residual film. 

Fither of these antioxidants, combined 


however, 


with gasoline, passing through an auto- 
motive induction system, could react just 
aus they have in this simple experiment. 

dbp< also prevents the formation of 


gum in storage gasoline, another cause of 
induction system deposits. Moreover, it 
reduces harmful gum formation caused 
by gasoline as it passes through the intake 
system, 

dbpe is safe and easy to handle—non- 
toxic and non-irritating. It is economical, 
highly soluble in gasoline, and is inert to 
extraction by the commonly used pipe line 
corrosion inhibitors, 

It is also supplied in liquid form as 
Impruvol 33® antioxidant, 


dbpc is only one of the many synthetic chemicals produced by Koppers. Others include Styrene Monomer, 
Polystyrene, Phthalic Anhydride, Divinylbenzene and Resorcinol. For further information, write to: 


KOPPERS COMPANY, INC. 
Chemical Division, Dept. PR-54, Pittsburgh 19, Pennsylvania 


SALES OFFICES: NEW YORK - BOSTON + PHILADELPHIA + ATLANTA 
® CHICAGO - DETROIT - LOS ANGELES 
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Who's Building... 


Amoniaco Corporation, which built the 
plant and owns it 


Shell Oil Company has completed a $2.8 
million expansion of its Ventura, Calit., 
natural gasoline plant, which boosted 
output from 155,000 to 280,000) gallons 


a day 


Witco Chemical Company has increased 
the capacity of its asphalt plant at Perth 
Amboy, N. J., by one-third by bui. ing 
a 60x100-foot addition to the cooling 
and shipping shed. The new structure 
cost approximately $15,000 


The Ohio Oil Company has begun oper- 
ation of a new catalytic cracking unit at 
its Lovell, Wyo., refinery. The new unit 
uses Perco cycloversion process licensed 
by Phillips Petroleum Company 


Deere and Company will vo on stream 
with its $20 million nitrogen plant at 
Pryor, Okla. shortly The plant will 
begin ammoma production in June, with 
production of urea to follow later 


Royalite Oil Company has put a new 
crude distillation unit on stream at its 
new Kamloops, B. C., refinery 


Canadian Oil Companies has begun 
studies to merease the capacity of its 
refinery at Sarnia, Ontario, Canada. The 
refinery is presently processing 21,000 
barrels a day, slightly over its rated 
capacity. The company will probably 
undertake the project next year 


+ 
Monsanto Chemicals, Ltd., wil! build a 
HWO0-ton-a-vear stvrene - butadiene copoly- 
mer plant in Britain. It will cost about 
$1.4 millon 


Esso A. G., subsidiary of Standard Oil 
Company (New Jersey), has started op- 
eration of a new catalytic cracking unit 
at its Ebano refinery at Hamburg, Ger- 
many. The unit will increase the refin- 
ery’s capacity to about 35,000 barrels a 
day, making it the largest in Germany 


Ceylon government has begun talks with 
Fo 1). Finn, general manager of the Shell 
company there, on the possibility of 
building an oil refinery in Ceylon. Finn 
is representing both Shell and Anglo- 
lraman Ohl Company in the talks. A 
U.S. government petroleum source has 
pointed out that Ceylon would probably 
be a good place for a refinery, as a 
standby in case of strained relations be 
tween India and the United Kingdom. 


Petroleum & Chemical Corporation, Ltd., 
of Australia has awarded a contract to 
Gas Corporation, L.td., for a chemical 
plant to make fuel gas and valuable by- 
products from heavy petroleum oil. Cost 
of the plant, which will probably be 
built at Silverwater, is estimated at $3 
mullion 


Barton Refinery, Ltd., (formerly Man- 
chester Oil Refinery, Ltd.) has installed 
a fully automatic and continuous lubri 
cating oi) blending plant at its Trafford 
Park, Manchester, England, refinery. 
The unit is the first of its kind to go 
into Operation in’ Britain 


Imperial Chemical Industries will start 
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POLYRAD CONTROLS 
ACID CORROSION 


Chemical Inhibitor 
Also a Detergent 





More and more refineries are finding Polyrad an ex- 
cellent inhibitor in the control of internal corrosion 
and plugging of equipment. Polyrad, a development 
of Hercules research, helps maintain throughput, 
increases heat transfer, reduces metal loss, and cuts 
downtime for maintenance. 

A derivative of an organic amine, Polyrad forms a 
molecular film that shields refinery equipment from 
hydrogen-ion attack by organic and inorganic acids, 
It functions efficiently under acid conditions—low 
concentrations giving better than 99 percent protec: 
tion to mild steel immersed in strong hydrochloric 
acid. It ean also be used in conjunction with ammonia 
or alkalies and is effective up to SO0°R. Polyrad 
economically controls corrosion in’ the refinery 


from crude units to gas plant areas. 


The detergent action of Polyrad is a unique plus 
feature. It loosens iron sulfide and other seales: 
permits them to be dispersed in the fluid stream and 


removed from process equipment. 


Polvrad is readily available from stocks carried at 
convenient locations. For further information, write 


Hercules. 


POLYRAD 


A Hercules Rosin Amine Derivative 


Naval Stores Department 
HERCULES POWDER COMPANY 


976 Market Street, Wilmington 99, Del. 
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How to Figure the cost 
of STEAM TRAPS 


1. PRICE—you ger a lot of trap for your _— Z 
money when you buy an Armstrong: big = 
capacity in small size; the long-lasting 

mechanism in traps for low and medium 

pressures is identical in design, workman. 

ship and materials, to that in traps for ‘ 

900 degrees, 950 Ibs. pressure! : — 


2. INSTALLATION—Armstrong gives you a 
choice of body styles to save installation 


labor and pipe fittings. Full Facts In 
3. MAINTENANCE—Armstrong traps last longer! FREE Catalog J 


You save labor, parts cost and downtime. Freedom Catalog J, also an 


from leakage saves fuel. educational hand- RIGHT ANGLE 
book on conden- CONNECTIONS 


Divide total trap cost by the life of the trap to get sate drainage, 
costs per year—this is where Armstrong traps really Se cas on 
shine. Call your Armstrong Representative for the ye traps. It 


traps you need now, or write: tells how to select 


t ; how t k 
ARMSTRONG MACHINE WORKS ieiibcenes Gan @ 


852 Maple Street © Three Rivers, Michigan trouble-shoot. Send 


for a copy today. 
/-_™ 
_ tf pm 
mse, ) ("SS STEAM TRAP CHECK LIST 


hover 


-_ 
Topetel. me laa 
TOP OUTLET 





<e % 
& -_ Hardened chrome steel valve and seat? 


TEL volves 
reteine: 





All other parts stainless steel? 





Long-lasting “frictionless” leverage? 





Self-cleaning, non-clogging operation? 





Choice of body styles? 





Available with built-in strainers? 











Available with internal check valves? 





i MOVING PARTS! 40 years inverted bucket 
“menoniat ucket trap experience? 
BUNT TO LAST 





Guaranteed unconditionally to satisfy? 
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Equip Your 
SAFETY HEADS 
With BS&B 
Kel-F Lined 
Rupture Discs! 


Whenever BS&B Safety Heads are 
installed in a location where cor- 
rosive conditions exist an unpro- 
tected metal rupture disc may be 
vulnerable to corrosive attack from 
either the product or the atmos- 
pheric side—or both 

The recommended disc to use 
under these circumstances ts_ the 
BS&B Kel-F lined rupture disc, 
which has tor more than 3 years 
proven its resistance to corrosive 
attack from strong acids, caustics, 


| Fv CORROSIVE Crnalitions 


chlorme, ete. Kel-F is a trade namie 
for a thermo-plastic film of trifluo 
rochlorethylene, which is also known 
by the trade name of ‘Trithene 
Discs may be specified with the 
Kel-F lining on either or both sides, 
as your conditions may require 
The use of Kel-F linings in com- 
bination with metals of known me 
chanical and metallurgical qualities 
such as Inconel, Monel, stainless 
stecl, and nickel means positive, 
trouble-free protection in highly cor 
rosive applications heretofore im 
possible 

Thus, through “know-how” attained 
by vears of experience in this 
technical field, BS&B has 
agam provided the Process Indus 
tries with a better safety device for 
the protection. oft closed pressure 


hiwlhily 


' 
systems 


For full information on the BS&B Kel-F lined 
rupture disc and its application to your 
specific problem, consult your BS&B Office 
or Representative ...or write to us direct. 


THE “CIRCUIT-BREAKER” OF 
Any Pressured System 











Who's Building 


production of terylene, or Dacron, early 
next year with completion of its $56 
million plant at Walton, England, The 
plant, on which construction was begun 
in 1952, will produce TL million pounds 
a Veal 


Union Oil Will Construct 
New Unifiner at Cut Bank 


Union Oi) Company will construct a 
$100,000 450-barrel per stream day Uni 
fining unit at its Cut Bank, Mont. re 
finery. This unit is Union Oil Company's 
fixed bed cobalt molybdate catalyst unit 
desiuned to desulfurize feed stocks in 
the presence of hydrogen gas 

The Unitiner will utilize excess hydro 
ven gas produced by the catalytic re- 
forming umit being built by the Ralph 
M. Parsons Company to mprove the 
quality of gasoline blending stocks. 


Koppers Decides on Site 
Of New Polyethylene Plant 


Port Arthur, Texas, has been selected 
as the site for the new polyethylene 
plant which Koppers Company, Inc., an 
nounced earlier this year it would build 

At Port Arthur, Koppers will purchase 
ethylene gas from new ethylene facilities 
being constructed at the nearby refinery 
of Gulf Oil Corporation 

The new polyethylene plant will be 
erected beside the company's $110 mil 
lion plant which produces ethylbenzene 
Work on the new plant, which may cost 
as much as the ethylbenzene unit, will 
get under way within several months, 
with operation scheduled for mid-1955 


Hancock Will Expand 
Long Beach Refinery 


A $5 million expansion program has 
been planned for Hancock Oil Com- 
pany'’s Long Beach, Calif., refinery. Units 
included in the project are a thermofor 
catalytic cracking unit and a catalytic 
polymerization. The former unit, licensed 
by Socony-Vacuum Oil Company, Inc., 
is to have a capacity of 6000 barrels a 
day, while the latter, licensed by Uni 
versal Oil Products Company, is to have 
a capacity of 500 barrels a day. Con 
struction contractor for the project has 
not yet been named 


Sinclair Awards Contract 
For Sulfur Recovery Unit 


A contract for design and installation 
of a sulfur recovery unit at its Houston 
refinery has been signed with The Ralph 
M. Parsons Company, Los Angeles, by 
Sinclair Refining Company. 

The unt will produce 30 tons of sul 
fur a day from hydrogen sulfide recov 
ered from refinery gas streams. It is a 
part of Sinelair’s program to climinate 
atmospheric and other pollution that 
might be caused by its operations 


Kerr-McGee Expanding 
Wynnewood Refinery 


An expansion and improvement pro 
gram to cost $4.5 million has been 
started at the Wynnewood, Okla, re- 
finery of Kerr-McGee Oil Industries, 
Inc. It is to be completed by Novem 
ber 1 of this vear 

The Fluor Corporation, Ltd, handled 
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engimeermg studies tor the 

hich wall merease the refinery’s 

capacity from 9OOO te 15,0000 bar 

a day. This phase of the construe 

a contract beer shach has been 

marded Roch bnyvineering Company 

Trae will melode mew tractr peatinige teow 

ers amd a new crude heater and wall be 
topleted by next \pril ] 

In another phase, Refinery kngine s 
my Company will build a O000-barrel-a 
day fhund-type catalytic crackiny unit, 
oder leense avreement with Universal 
Onl Products Company. Refinery Engi 
neermye Ss contract also provides for con 
struction of a catalytre polymerization 
voit (also under agreement with COP) 


and «@ vas concentration unit 


Tide Water Will Build 
100,000-Barrel Refinery 


\ new $75 million refinery to supplant 
its &7,500-barrel-a-day Payonne, N : 
refinery will be built by Tide Water 
Associated Onl Company 

Phe refinery will have a capacity to pro 
cess 100.000 barrels of crude a dav and 
will be located on the buastern seaboard 


Goliad Starts Operation 


\ complete rain gasoline plant, a re 
mote absorption plant and a gasoline 
plant for production of raw products 
have been placed in operation by Goliad 
Corporation. Two of the plants are im 
Live Oak County, Texas, and the third 
in Duval County. 


FITS YOUR JOB... 


Chile’s First in Home Stretch— 

The first refinery in Chile, part of which is shown above, is rapidly taking shape about ten 
miles north of Valparaiso. Designed and engineered by The M. W. Kellogg Company for Empresa 
Nacional del Petroleo, the 20,000-barrel-a-day refinery is expected to be completed late this 
summer. 

Construction is under the supervision of Kellogg's subsidiary, Kellogg Pan American Corporation. 
Facilities in the combination unit comprise atmospheric distillation, visbreaking, thermal reforming, 
thermal cracking, gasoline stabilization and sulfur removal from fuel gas, LPG and gasoline. 


Ingram Oil Starts Up Ingram Products Company. The plant ts 


. presently on stream at near capacity but 
New Meraux Refinery may run more in the near future 
\ new 8000-barrel-a-day refinery, com- Installations included in the plant 
plete and modern, has been placed in topping, COP catalytic cracking, gas 
operation at Meraux, La, by Ingram Oil concentration, a poly unit and vacuum 
and Refining Company, division of system 
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SEND FOR YOUR NEW 


304- PAGE LADISH 


FITTINGS CATALOG NOW 
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UND FORGED STEEL SOCKET WELDING FITTINGS 
on use wr O18 1IRA RONG HiRF 


cate 





LADISH CO. 
Dept. PR, Cudahy, Wisconsin 


Please send me, without cost or obligation, th 304. 
Ladish Fittings Catalog No. 55. gation, the new page 


Name 
Title 
Company 
Address 


City State 


A 
D 
l 
§ 
a 


PROVIDES 

DETAILED SPECIFICATIONS 

ON COMPLETE FITTINGS LINE 

oo PLUS USEFUL TECHNICAL DATA 


Here are detailed dimensions, weights and specifications to assist in 
selecting proper fittings for any application... plus useful engineering 
and technical data. Major sections include: 


8 8 PAGES BUTT WELDING FITTINGS 
Available in Standard through Double Extra Strong 
weights ...in sizes Ye through 42 inches. 


56 PAGES FORGED STEEL A.S.A. FLANGES 
Available in 150 through 2500-pound pressure ratings 
...in sizes Ye through 24 inches. 

20 PAGES LARGE O.D. AND T.E.M.A. FLANGES 
Available in a complete range of types and pressure 
ratings... in sizes up to 160 inches in diameter. 

7 PAGES LONG WELDING NECK FLANGES 
Available in 150 through 2500-pound pressure ratings 
... in sizes from 1 through 24 inches. 

5 PAGES FORGED WELDLESS ROLLED RINGS 
Available in diameters up to 240 inches in a wide vari- 
ety of forged contours...in weights up to 40,000 pounds. 


20 PAGES FORGED STEEL FITTINGS 
Screwed and Socket-Welding types in 2000 through 
6000-pound pressures, sizes 1/g through 4 inches. 


1 2 PAGES STAINLESS AND ALLOY FITTINGS 
Featuring data on properties of materials and a com- 
prehensive table of piping specifications. 

§ & PAGES TECHNICAL DATA TO SIMPLIFY 
PIPING DESIGN PROBLEMS 


ClO los:..+7.8008 EC 
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Who's Meeting 





API at Houston... 


. That tank failures are expensive 
seems to be the only fact that refiners 
have established in regard to this prob- 
lem. Age of the tank isn’t an tmportant 
factor in the failure of brittle steel; nor 
do welded tanks fail more often than 
riveted tanks. Average loss per failure: 
$90,000 


. Skelly Oil has built a gravity-type 
oil- water separator which was sized in 
accordance with the API manual on 
refinery waste disposal. Reasonable con- 
trol of waste oil ‘s possible with a storm 
run-off during a rainfall of 10 inches per 
hour. The separator can be operated as 
a single unit or as two separate units— 
one to handle process water and one to 
handle storm run-off (W. L. Pursell and 
T. W. Ferguson, Skelly Oil Company) 


. Stack losses of catalyst fines have 
been reduced in an FCC unit from 100 
to 40 pounds per hour by reducing re- 
cycle of the 0 to 40 micron material 
Instead of recirculating the fines from 
secondary hoppers of the electrical pre 
cipitator, they are withdrawn from the 
system. No conclusive effects on plant 
operation have been attributed to this 
change (C. A. Seibert, Jr. and DL 
Cleveland, Shell Oil Company) 


Look for more stringent require 
ments on plant effluents in the future 
Complete analyses of all waste streams 
is the first step; from there you can 
decide which stream has the highest 
priority in giving the greatest effluent 
improvement per dollar of expenditure 
(A. BP. Dennis, Jr. Standard Onl 
Company) 


sso 


Most refiners are satisfied with a 
crude charge which contains 10 pounds 
or less of salt per 1000 barrels. How- 
ever, a refinery processing crude which 
contains only 5 pounds of salt per 1000 
barrels at the rate of 25,000 barrels per 
day may be evolving daily 62.5 pounds 
of hydrogen chloride. This acid can eat 
up 47 pounds of iron (G. J. Samuelson, 
Petrolite Corporation) 


. . . Laboratories can use some of the 
efficient methods of business offices to 
get more for their budget dollar. Ex- 
amples: punched cards and high speed 
accounting machines (W. C. Schaefer- 
mever and EF, S. Smith, Union Oj 
Company of California) 


. A new method for determining 
mereaptan sulfur in liquid and gaseous 
hydrocarbons uses an amperometric ap- 
paratus. Analysis time: than 10 
minutes (M. 1D). Grimes, J. E. Puckett, 
B. J. Newby, and B. J. Heinrich, Phil- 


lips Petroleum Company) 


less 


Hazardous concentrations of hydro 
gen sulfide in the atmosphere can be de- 
tected with a new device based on 
motion-picture film. The film coated 
with a special chemical becomes black 
in the presence of hydrogen sulfide and 
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is detected by a leht beam talling on a 
photoelectric cell, The electric current 
generated by the cell operates a 
ventional electronic recording device. An 
alarm sounds when the hydrogen sulfide 
concentration gets above the safe bmits 
of 20 ppm (CE. B. Offutt, Robertshaw 
Fulton Controls Company and Vv 
Sorg, Indiana Standard) 


con- 


. . New apparatus for measuring Reid 
vapor pressure can be used on samples 
drawn from tuel lines of engines, since 
only 3 ml of samle is required. Normally, 
a pint of sample is required (R. L. Le 
Tourneau, Julian F. Johnson, and W. H 
Ellis, California Research Corporation) 


. Spectrographic methods used in 
analyzing metals in lubricating oils have 
now been applied to greases. Biggest 
problem: finding a suitable solvent for 
the grease when used in an emission 
spectrograph. New method permits the 
analysis of a sample in 50-60 minutes 
Same analysis by chemical methods: 
40 hours (C. W. Key and G. D. Hoggan, 
Richfield Oil Corporation) 


ACS at Kansas City . . 


No let-up in sight on pressure to 
upyrade the quality of jet fuels. Im 
provements in design of jet engine com 
bustors will be used to increase maxi- 
mum power output rather than to do 
better job of utilizing present fuels (1. 
Eltinge, Standard Oil Company ot 
Indiana) 


. Ammonia-irom-coke plants can bn 
converted to natural gas as the feudinen k 
but it is not as simple as might be 
assumed. Recent conversion at a TVA 
plant shows it to be a major problem 
requiring a detailed process study. What 
to do with the by-product steam result 
ing from the installation of the gas re- 
forming facilities was one of the biz 
headaches (R. B. Burt, Tennessee Valles 
\uthority) 


Flexibility im refinery process de 
sign must be subject to the “happy 
medium” treatment. On one hand, the 
refinery superintendent wants a unit that 
can meet any of the demands of the 
sales force for new and quality products; 
on the other, an cxecutive vice presi 
dent not want the job cancelled 
because of the excessive capital required 
to build in excessive flexibility (1) 1 
Campbell, Standard O11 Development 
Company) 


does 


. Synthetic detergents which have 
low sudsing qualities (nonionic) were 
produced at the rate of 80,000,000 
pounds last year. Problem facing the 
industry: how to get around the averaye 
housewife who has the “no suds—no 
cleaning” attitude (C. F. Jelinek, General 
Aniline and Film Corporation) 


. Fluidized solids are effective as heat 
transfer media in isothermal baths for 
pilot plant work. This type bath can 
handle temperatures as high as 1600 F 


WRITE for your copy 
of this Bulletin! 
for complete data on 


WILLIAMS-HAGER 
FLANGED 


CHECK VALVES 


Williams-Hager check valves provide 
economy with silent operation in all 
types of piping systems installed in public 
buildings, utilities, waterworks, indus- 
trial plants, oil refineries, paper mills, 
chemical plants, hospitals and other 
buildings. Send coupon for complete 
details contained in Bulletin 654. 


sTATe 


NC. 


Eco, T 
ZONE 


~ 
’ 


WILLIAMS GAUG¢ 


~ 


THE 
Please send me a copy of Bulletin 654 on 


Williams-Hager Flanged Silent Check Valves. 


Pittsburgh 33, Pa. 


3013 Pennsylvania Avenue 
ADDRESS 


COMPANY 


THE WILLIAMS GAUGE CO 


3013 Pennsy! 


INC 


Pittsburgh 33, Pa 


vania Ave 
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with the advantages of ease of operation 
and control, simplicity of control, and 
lack of corrosion toxicity and fire 
hazard (J. F. Moser, Esso Standard Oil 
Company). 


NGAA at Dallas . . . 


. . Gas turbines now have a firm hold 
on natural gas transmission. Nine com- 
panies have installed them at 39 loca- 
tions (Tracy Park, Tennessee Gas 
Transmission Company). 


. . You can take the guess-work out of 
maintaining peak efficiencies in the com- 
pressor end of compressors with a 
simple engine indicator. The secret is 
the interpretation of the pressure-time 
card obtainable with the instrument 
(Earl Palmer, Atlantic Refining Com- 
pany. See page 220 this issue). 


8B bi ti ht ... There are lots of dehydration 
u e- £ methods available today for drying 
% 7 natural gas but differences in methods 

can be overshadowed by plant load 

Primary P a ’ factors. It’s important to design your 
unit for the highest possible load factor, 

since the unit cost of dehydration per 
Shut-off in MCE is a function of plant load factor 
™ (A. H. Weil, United Gas Pipe Line 


Company). 


. .. Bubble cap trays are getting a run 
L > G A Ss L j fy E S% for their money from six other tray 
designs. Latest entries: Uniflux, Re- 
cycling, and Float Valve. The Uniflux 


tray is already represented in 100 towers 
either planned or built. 





Underwriters’ Laboratories, major LP gas producers*, and Liqui- 
fied Petroleum Gas Commissions of several States* approve Okadee De 
Valves for primary shut-off in LP gas lines. In addition, Okadee aS be. 5 hy oe aay a nnd, ane 


Valves are used in virtually all types of gas and liquid lines at cover plant profits. For a 35-ton per day 
pressures to 600 p.s.i. and temperatures to 800°F.—wherever a plant, a 70 percent H:5 feed gas will 
7 : require an investment of $195,000; while 
perfect seal, low-maintenance and long life are necessary. a 16 percent feed gas requires $330,000 
, a x . a (H. LL. Hays and F. T. Barber, Phillips 
Get complete data, including material specifications, on Chemical Company) 
Okadee Valves — and newest Underwriters’ Laboratories test .. « Corrosion in amine gas treating 
report — without obligation, today. plants can be reduced materially by 
oper design. One company has found 
* Names on request. aS haan 
improvement by providing sufficient ca- 
pacity to operate its units at low amine 
@ A.S.A. Standard dimensions @ Non-lubricated | concentrations—in the order of 15 per- 
@ Sizes from 14" to 6’ @ No wedge action cent MEA instead of the usual 20-30 
: percent. Also, the reboiler heating 
e — and double-seated ¢-s¢ @ Valves and seats wear in instead medium temperature should be kept 
vawes of “wearing out" below 400 F. (R. A. Feagan, H. L 
@ Hard-faced valves and seats . . . Lawler, M. H. Rahmes, Stanolind Oil 
perfect metal-to-metal seal @ All parts quickly replaceable in | & Gas Company) 


e Self-cleaning, celf-compencating — | eee Underground storage can make 


valve discs @ inside and outside stem packing | some real savings in storage ($1.50 per 
@ Lever, rack-and-lever, or worm- - - . double assurance against | barrel versus $19 per barrel for above 


gear operation stem leaks ground) but the seasonal load factor is 
still the make-or-break point for the 


Underwriters’ Laboratories Reexamination Service Guide producer of LPG. Only a small per- 
No. 141 A3.1.22, File MH5163. SL Screwed Type Series | centage of this storage (200 million 
and Series 15 and 30 Flanged Type Okadee Valves are suit. A gallons) is located in the market area as 
able as a positive shut-off in LP gas pipelines and other LP the best storage is in the salt forma- 
gas applications for a working pressure of 250 p.s.i. tions near the producing areas (George 


Hewitt, El Paso Natural Gas Com- 
Write for Bulletin No. 51FL 





pany) 





But the LPG industry will be less 
affected than most other industries by 
the current recession. The outlook is for 
another substantial industry gain in 


gain. This favorable outlook results 
largely from the momentum provided 
by the chemical, motor fuel and home 


| 
| 
Bic 
| 1954, though somewhat less than 1953's 
| heating markets (William R. Lund, 
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Warren Petroleum Company) 


... Vapor lock is not a fuel problem 
even though the petroleum industry has 
been willing to assume responsibility for 
its control. The basic problem is one 
of fuel system design and installation 
In fact, variations in vapor-locking tend 
ency between different makes and 
models of passenger cars, or even be- 
tween different vehicles of the same 
model, are several times yvreater than 
the equivalent spread between fuels be 
ing marketed commercially (QO. C 
Bridgeman and FE. W. Aldrich. Phillips 
Petroleum Company) 


Industrial Wastes . . . 


... More and more organizations are 
turning their attention to industrial 
wastes, both to tell the public what 
they've done and what they plan to do 
Recently teamed up in Houston: South 
ern Association of Science and Industry, 
Texas Chemical Council, and Manufac- 
turing Chemists’ Association. Highlights 
of the meeting: 


... There is no national water crisis 
Localized shortages exist and may be 
detrimental to the future development of 
some areas. However, even by 1975, in- 
dustry will require only about 10 per- 
cent of the total available water supply 
of the country (A. P. Black, President, 
Southern Association of Science and In- 
dustry). 


=. Large expenditures by industry will 
be required in future vears for pollution 
control, Lack of communication about 
the problem between research and public 
relations departments in some companies 
may hamper the efficient use of this 
money. Problem is serious enough now 
to warrant spending money for basic re- 
search (W. EF. Rand, Stanford Research 
Institute) 


. . . Introduction of tracer or “tagged” 
particles into the air has expanded 
knowledge of how and why air pollution 
occurs. The tracer particles circulate in 
the air in the same manner as con 
taminants from industrial or community 
sources, but can be readily identified and 
their concentration determined. These 
totally inert tracer materials are one of 
the newest and best tools available for 
studying air pollution (EF. J. Stecker, 
Ralph M. Parsons Company) 


in the Future . . . 


..« University of Michigan plans a 
summer course on ‘“‘The Design of 
Distillation and Absorption Equipment” 
for practicing engineers (July 12-23, Ann 
Arbor) .. . An “atom for peace” exhibit 
is planned in conjunction with the Nu 
clear Engineering Congress sponsored 
by the Nuclear Engineering Division of 
AIChE (Ann Arbor, June 20-25) 

The Petroleum Mechanical Engineering 
Division of ASME. will discuss pressure 
piping and vessel codes at its annual 
meeting (Los Angeles, September 27 
30). Symposiums on cost controls in 
operation and process design are in 
cluded in the national meeting of AIChE 
(Springfield, May 16-19) West 
Virginia University plans a Gas Meas- 
urement Short Course (Morgantown, 
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WNCREAGE PRODUCTION 


with the AIRETOOL 
“BIG THREE” 


A well-rounded cube maintenance program 
employing the regular use of Airetool Tube Cleaners 
and Tube Expanders, plus the Airetool Tube 
Expansion Control System, will keep any plant at 
peak efficiency and economy, and eliminate 
costly downtime due to tube failure. Powerful, 
high-speed cleaners quickly remove even the 
hardest deposits from straight or curved tubes. 
Tube joints are rolled tightly and accurately 

with maximum bond when Airetool Tube 
Expanders are used, while the unique Airetool 
Tube Expansion Control System cuts, in half, 
the time needed to overhaul or retube a bundle. 


et | omom bBi- a 


Airetool Cleaner Heads, precision made from 

special heat treated alloy steel, quickly and thorqughly 

remove any type of foreign deposit from tubes. 

The P-type head shown is only one of many Cleaner 
Head types available. 


Airetool Tube Expanders are made from 

the bes! alloy steel; correctly designed, 

precisely machined, and heat treated 

for enduring service. Parallel rolling and 

self-feeding, they will produce uniform 

expansion and tightness throughout the 
full thickness of the tube sheet. 


a 
-~ 


x 


The Airetool Automatic Tube Expansion 

Control provides uniformly tight joints, with no 

over or under expansion ... giving increased 

tube end Kfe, and eliminating fracture or 

distortion of tube sheet ligaments. Tube 

>» bundles may be rolled to pre-determined 
= Gaya maximum tightness ot production line 
4 speed — precision electriccl con- 
a, irol automatically shuts off 

_ power oat point of 

maximum bond. 


AIRETOOL 


MANUFACTURING COMPANY 


Write for full details about 
Airetoo! Tube Cleaners . ° 
Tube Exponders . . . Automatic 
Tube Expansion Control Systems. 


BRANCH OFFICES: New York, Chicago, Phila- 


deiphic, Tulsa, Houston, Baton Rouge. PRINGFIELD. OIC 


Representatives in 
Principal Cities of U.S.A., Canada, Mexico, South America and England. 


THERE'S AN AIRETOOL TUBE EXPANDER OR TUBE CLEANER FOR EVERY TYPE OF TUBULAR CONSTRUCTION 
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Geared vertical Type V tur- 
bine driving cooling tower 
circulating pump. Horse- 
power is 294 at 4000/1760 
RPM with 150%, D&S steam, 
atmospheric exhaust. 





@ Murray Vertical V turbines, both geared and direct- 
connected, are being used more and more for driving vertical 
pumps of all types. The Murray Vertical V turbine is designed 
from top to bottom as a vertical turbine, not just a horizontal 


turbine, “upended.” The Murray Vertical is especially con- 
structed and arranged for vertical mounting. 


Murray vertical turbines can be furnished for steam pressures 
up to 600#, 750° F. TT. and back pressures as high as 100# 
and can carry most normal thrust loads imposed by vertical 


pumps. 


W. Va. 


, August 23-25) ... ASTM plans 


a symposium on the effect of cyclic heat- 
ing and stressing on metals at elevated 
temperatures (June 13-18, Chicago) .. . 
Committee on Vacuum Techniques plans 
a symposium on high vacuum (Asbury 


Park, J 











R R AY IRON WORKS COMPANY 
| BURLINGTON, IOWA 


Builders of Steam Power Equipment for Three Quarters of a Century 
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PETROLEUM 


une 16-18) 


IN THE FUTURE 


American Petroleum Institute 
(Division of Refining, Midyear 
Meeting), Rice Hotel, Houston. 

American Institute of Chemical 
Engineers, Springfield, Mass. 

National Fire Protection Association, 
(58th Annual Meeting), Statler 
Hotel, Washington, D.C. 

National Industrial Conference Board 
(38th Annual Meeting), Waldorf- 
Astoria, New York. 

Western Petroleum Refiners Associa- 
tion (Regional Meeting), Broad- 
view Hotel, Wichita, Kan. 


Soctety of Aut tive Engi . 
(Summer Meeting). Ambaasa 
and Ritz-Carlton Hotels, Atlantic 
City, N.J. 

Oil Industry Information Committee, 
Edgewater Beach Hotel, Chicago. 

American Society for Testing Materials 
(Annual Meeting and Exhibits, 
Sherman Hotel. Chicago. 

American Institute of Electrical 
Engineers (Combined Summer 
and Pacific Meeting), San 
Francisco. 

Weatern Petroleum Refiners Associa- 
tion (Regional Meeting), Leonard 
Refineries, Inc., Auditorium, 
Alma, Michigan. 

Petroleum Equipment Suppliers 
Aasociation, Manoir Richelieu, 

Murray Bay, Quebec, Canada. 





Appalachian Gas Measurement Short 
Course (14th Annual Session), 
West Virginia University, 
Morgantown, W. Va. 


Ol Industry Information Committee, 
Conrad Hilton Hotel, Chicago. 

American Institute of Chemical 
Engineers, Hotel Colorado, 
Glenwood Springs, Colo. 

American Chemical Society, 


New York. 

National Petroleum Association (52nd 
Annual Meeting), Traymore 
Hotel, Atlantic City, N.J. 

Western Petroleum Refiners Associa- 
tion (Regional Meeting), Henning 
Hotel, — Wyo. 

American Institute of Electrical 
Engineers (Joint Meeting with 
Tulsa Engineers Club), Mayo 
Hotel, Tulsa. 

American Society of Mechanical 
Engineers (Petroleum Division), 
Statler Hotel, Los Angeles. 


California Natural Gasoline Associa- 
tion (29th Annual Fall Meeting), 
Ambassador Hotel, Los Angeles. 

National Safety Council, Chicago. 

Western Petroleum Refiners Associa- 
tion (Regional Meeting), Garrett 
Hotel, El Dorado. Ark. 

American Institute of Electrical 
Engineers (Fail General Meeting), 
Chicago. 


Society of Automotive Engineers 
(National Fuels and Lubricants 
Meeting). Mayo Hotel, Tulsa, 
Okla. 

American Petroleum Institute (34th 
Annual Meeting), Conrad Hilton 
Hotel and Palmer House, Chicago. 

American Standards Association 
(Annual Meeting), Roosevelt 
Hotel, New York. 

American Society of Mechanical 
Engineers, Statler Hotel, 

New York. 
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remember... there’s more to fire protection 
than just the devices 


Many firms manufacture excellent protective devices. In fact, 
those offered by Blaw-Knox are among the finest. But 
more important is the way in which these devices are put 
together into a fire protection system. 


For example, a Blaw-Knox Automatic Fog System, con- 
trolled by rate-of-rise thermostats, springs into action in- 
stantly when activated by temperatures rising at an excessive 
rate. A smothering blanket of millions of finely divided 
particles of quenching water absorbs and dissipates heat 
cools dangerously hot equipment and chokes off fire’s vital 
supply of air. At that same instant, alarms sound. The 
damage is confined and adjacent areas are protected. 

Without such a system, engineered and installed to guard 
against your specific hazard, the most effective devices are 
worthless. 

Fire strikes quickly and when least expected. Be prepared 
to strike back with a Blaw-Knox Automatic Fog System. 

Blaw-Knox will engineer and install the type of system 
, that will provide you with a maximum of protection at 
a minimum of cost. Let a Blaw-Knox Fire Protection 


Engineer study your needs, and submit a cost 
estimate and layout. There's no obligation. 
ny BLAW-KNOX FIRE PROTECTION 





SYSTEMS carry approvals of 
all insurance underwriters 


¢ Deluge Systems + Wet Pipe 


ss ¢ Rate-of-Rise Sprinkler Systems 


‘ “~* 
< ¢ Foam and Carbon Dioxide 


y Extinguisher Systems 


You'll be interested in the 

new Blaw-Knox booklet, 

‘Fire Can Destroy Your 
Business."’ There’s no charge. 
Write for it. 


} Mes Systems « Dry Pipe Systems 
. | a ¢ Water Spray and Fog Systems 
| 
t 


‘Little Joey Sprinkler”’ 
always on the job 





BLAW-KNOX COMPANY 


Automatic Sprinkler Department 
Pittsburgh 33, Pennsylvania 
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His testing makes CHASE Antimonial Admiralty 
Heat Exchanger Tubes the best you can buy! 


TOUGH is the word for the Chase Expan- This test is just one of many that Chase 

sion Test pictured above. A pin with a Tubes must pass. 

12° per ft. taper is driven into the end of = Chase 4NTIMONIAL ADMIRALTY 

a Chase Heat Exchanger Tube which must ~—Tybes must pass far sterner tests in the 

withstand an increase of 20% in diameter. Chase Laboratories than they will ever 
encounter unde: normal tube usage. That’s 
why they last for years in actual use. It 


pays to insist on Chase. 
CHASE WAREHOUSE STOCKS: Houston,* Los Angeles, 
® New Orleans, Tulsa** 
*Handled by Standard Brass & Mfg. Co. 


BRASS & COPPER CO. **Handled by Vinson Supply Co. 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION The Nation's Headquarters for Brass & Copper 


Dewver ’ Kansas City. Me. Newark Pittsburgh San Francisco 

Oetr ort as Angeles New Oriesns Providence Seattle 

Moustar Mitwawkee New York Rochester’ Waterbury 
indianapolis Moaneapoks Phiadeipva St. Lows ( tsales office only) 
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Oysters thrived under o blanket of crude 


Oil Lends a Hand to the Oyster 


Twenty-one years ago the first charge was filed 


that petroleum activity was killing the bayou bivalve. 


Now, after research that cost $2 million, the real culprit 


is shown. 


Al Reese, 
Petroleum Refiner Staff 


THE PETROLEUM industry was 
nearing the final answers last month 
to a question debated for almost half 
a century: 

What can be done to revitalize the 
Louisiana oyster industry? 

Twenty-one years ago the first legal 
charge was made that oil activity was 
killing oysters. Now, after spending 
$2 million on research, the oil indus- 
try has learned that: 

@ (i) does not kill oysters: and 

@The real culprit is a fungus. 

which is costing the Louisiana 
oyster industry about $2 million 
a year or roughly 40 percent the 
value of the annual crop. 

The litigation began in 1933, when 
it was charged that The Texas Com- 
pany was destroying oysters in’ the 
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Timbalier-Terrebonne Bay region. 
This suit was so valuably vague that 
it set a pattern for all those to come. 
The accusation was pollution — a catch- 
all charge that was to be repeated in 
suits broad enough to cover nearly 
every industry operation, from geo- 
physical work through drilling, pro- 
ducing, pipelining and refining. 
Doucet vs. The Texas Company \an- 
guished on the docket until 1942, by 
which time it was only one of 19 such 
suits involving several companies. It 
was tried as a test case and the district 
court held for Texaco. The oystermen 
appealed and in 1944 the State Su- 
preme Court reversed the decision. 
The other cases were settled out of 
court and the oystermen claimed to 
have received more than $21 1.000. 


The gate was open. In 1947 came 
more charges against Texas, Humble 
Oil & Refining Company, Gulf Refin- 
ing Company, Phillips Petroleum 
Company, Tide Water Associated Oil 
Company, and The California Com- 
pany. One hundred eight suits were 
filed asking in excess of $30 million. 


Research Begins——First to get 
moving was Gulf, at present the de- 
fendant in more than 60 suits involv- 
ing claims in excess of $20 million. 
In December, 1946, Gulf asked Albert 
Collier, marine biologist, to ascertain 
whether oil activity was harming oys- 
ters; and if not, to find what was caus- 
ing the mortality. 

Shortly afterwards, The Texas Com- 
pany contcacted the Texas A. and M. 
Research foundation “to conduct to 
conclusion a thorough, scientific and 
impartial research.” This project was 
under the direction of Dr. Sewell H. 
Hopkins of the A. and M. Department 
of Biology, with the field work su- 
pervised by Dr. J. G. Mackin, profes- 
sor of marine biology at A. and M. 

About a year later, the other com- 
panies involved in suits joined with 
Shell Oil Company which was not 
heing sued—to ally themselves with 
Texaco in this effort. Ninety men were 
at one time involved in the study, and 
more than half this number worked 
full time for the entire three years. 

Meanwhile, James N. McConnell, 
chief of the Division of Oysters and 
Water Bottoms for the State of Lou- 
isiana, and a spokesman for the 4000 
to 5000 members of the Louisiana 
Oyster Dealers and Growers Associa- 
tion, enlisted the efforts of Dr. H. 
Malcom Owen, now chairman of the 
Department of Biology at the Univer- 
sity of the South, Sewanee, Tenn. 

Additional research was carried on 
at Port Sulphur and Biloxi for Free- 
port Sulphur Company. 

Never before had so many brilliant 
minds probed with such concerted 
ferocity into the private life of such 
an unassuming little beast. For three 
years prior to 1950— and to a lesser 
extent until now — the oyster was desic- 
cated, emasculated, flagellated and 
lubricated. It was even equated.* 


Charges Tested One by one. the 
scientists studied the charges. 

Can oysters survive in water covered 
by a blanket of crude? 

Does bleed (production) 
harm oysters? 

Does drilling mud kill oysters? 

What about geophysical activity ? 

Has dredging in the marshes caused 
the oysters’ debilitation by chang- 


water 


*y equals Me (t) x, meaning that “the oys 
ter meat welghts are essentially linearally re 
luted to the shell capacity for a given season 
and a given degree of infection 





Easy, precise stroke 
adjustment — adjust- 
ment while-in-opera- 
tion a low cost extra. 


All pump bodies in- 
terchangeable in the 
housing for easy con- 
vertibility. 

Unitized construction 

— motor, pump and 

drive mounted on a 

common base. 


Separate, interchange- 
able external check 
valves for easy dis- 
mantling or replace- 
ment. 


Hills-McCanna “U" Type Proportioning pumps combine 
precision operation with high standards of convenience and 
versatility not ordinarily associated with pumps of this type. 
The “U” pump is easy to install and can be converted quickly 
and economically for changing service requirements. 

If you must continuously meter or proportion small volume 
flows with great accuracy, it will pay you to consider a Hills- 
McCanna “U”" Type Pump. Capacities range from 0.10 to 24 
gph per feed, 1, 2, 3 and 4 feed units are available. 

Write for Catalog UP-54. HILLS-McCANNACO., 2441 W. 
Nelson St., Chicago 18, Ill. 
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SAUNDERS TYPE DIAPHRAGM VALVES 


FORCE FEED LUBRICATORS * MAGNESIUM SAND ALLOY CASTINGS 
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ing the flow of fresh water over 
their beds? 

The experiments cleared the indus- 
try of blame. Moreover. of consider- 
able significance was the reply of Dr. 
Owen, former consultant to the State 
of Louisiana, when asked by Petro- 
LeUM REFINER what is hurting the 
Louisiana oyster industry. 

... itis my personal conclusion.” 
he declared. “that the primary cause 
of the debilitation of the oyster indus- 
try in Louisiana in the area west of 
the Mississippi River is due to a lack 
of nutrient-bearing fresh water. The 
cutting off of Bayou LaFourche from 
the Mississippi River and the lack of 
outlets from the Mississippi River 
south of New Orleans has created an 
environment which is not conducive 
for the successive maintenance of oys- 
ter communities. The result of such an 
adverse environment has been to create 
an endemic area for parasites and pred- 
ators which under certain conditions be- 
come the controlling organisms in the 
oyster community. From a construc- 
tive standpoint it is my personal opin- 
ion that this condition can be allevi- 
ated by proper engineering procedure- 
to introduce river water into this area 
at the proper time and under con- 
trolled conditions.” 


Enter the Villain. -Of particular 
import is Dr. Owen’s assertion that the 
conditions bringing increased salinity 
have created an area favorable for 
parasites and predators. 

The possibility of parasitic damage 
did not occur to investigators who as 
early as 1901 noted an increase in 
predators* when salinity was high in 
areas where oyster reefs were dying. 
But modern scientists attach great sig- 
nificance to the fact that high salinity 
encourages the ravages of Dermocys- 
tidium marinum. 

Dermocystidium (pronounced Der’- 
mo-cys-tid’-i-um), discovered in 1950. 
is a fungus which literally devours the 
oyster alive, destroying in progressive 
stages the blood vessel, digestive sys- 
tem, heart and adductor muscle, In 
form a spherical cell, it may be re- 
motely related to several fungus in- 
fections which attack man.** 

After exhaustive tests which led to 
the conclusion that Dermocystidium 
costs the Louisiana oyster industry 
about $2 million a year, the scientist- 


*Predatery enemies of the oxster, ino order 
of their importance. ar the drilling snail 
‘coneh), stone crab. blue crab, Stylochus a 
worm? and drumfish 

**Notabls blastomscoscis, cryptococcosis 
Dermocystidium, however eannot be trans 
mitted to man, nor indeed have the biolo- 
Kists been able to transmit it to the clam 
oyster’s close kin 
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Burned valves are rarely 


the fault of the fuel or oil 


Yet, your flect and farm account 
salesmen often have to take the 
brunt of valve-burning complaints. 
Now, the 4-page, pocket-size folder 
shown above can help you and your 
representatives get off the hook on 
these complaints. 

Graphically illustrated by car- 
toon drawings. this folder explains 
why most valve troubles are the re- 
sult of improper engine mainte- 
nance and operation. It discusses 
carburetor mixture settings, cooling 
system troubles, valve seating and 
other factors contributing to valve 
burning. Involved technical discus- 
sions are avoided. The copy is clear, 
simple and easy to remember. 

Kor sample copies and informa- 
tion on how to obtain “burned 
valves” folders for your salesmen, 
ask a Du Pont representative or 
write to any Du Pont Petroleum 
Chemicals Division regional office. 

















Jet Fuel Research 
Program Initiated At 
Petroleum Laboratory 


As the jet age advances at a fast pace, 
refiners are being confronted with new 


Operotor at the control panel of the “Jet Room’ 
in the Du Pont Petroleum Laboratory. 


problems involving the combustion 
characteristics of jet fuels. 
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One of a Series of Interest to the Petroleum Industry 


Du Pont Develops Syphon Starter 
To Overcome Tetraethyl Lead 
Tank Car Unloading Problems 


Syphon breaks caused by leaks in the vacuum system used for unloading 
TEL tank cars pose troublesome unloading problems. The development 
four years ago of the Du Pont Metal-Flex unloading hose has helped to 
overcome most of the difficulties where smaller weigh tanks are used. 
However, the current use of larger weigh tanks and gasoline of higher 
Reid Vapor Pressure has, in many cases, made it difficult and often impos- 
sible to create enough vacuum to unload the bottom portion of the tank 
car directly into the weigh tank. This difficulty generally results in consider- 


able loss of time and efficiency. 





Tank car unloading operations are exactly simulated by this scale model. The weigh tank is on the 
left and the tank car on the right. Mercury is used in the model to simulate tetraethyl lead compound. 


To help in the solution of these prob- 
lems, the Du Pont Petroleum Labora 
tory has added new facilities for jet 
fuel research. These are currently be- 
ing employed to study the effects of 
various additives for improving the 
performance of jet fuels. The present 
investigations are concentrated on three 
of the most pressing problems .. . (1) 
carbon deposition, (2) nozzle clogging, 
and (3) smoke. 

This work on jet fuel additives is 
part of an extensive research program 
at the Petroleum Laboratory and other 
associated Du Pont laboratories. 





But it is now possible to solve this un 
loading problem quickly and easily 
with the aid of a specially-designed 
“syphon starter.” 


Developed by Du Pont 

Du Pont engineers and technical rep 
resentatives were frequently called up- 
on for help in solving unloading diffi 
culties at customer plants. Determined 
to lick the problem, one of these men 
went to work and came up with the 
solution. 

As a result, a new Du Pont-designed 
standpipe that acts as a syphon starter 


was developed. 
OVER 
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Syphon Starter 
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This diagram explains the basic principles in 
the Du Pont syphon starter system. A" repre- 
sents the standard standpipe. ''B"' indicates the 
perforated standpipe and shield. "C" is the 
syphon starter valve. 


Getting the last drop 


Suppose you have a weigh tank which 
you would like to fill to capacity. You 
can unload one tank car of TEL com- 
pound into it quite readily. But by the 
time you work down to the “heel” of 
the second carload, your troubles be- 
vin. Only too frequently that last 1,000 
lbs. or so of TEL compound just won't 
syphon out of the tank car, 

What has happened? For some rea- 
son or other, your syphon has broken. 
Phis is most likely caused by air get 
ting into the system from a packing 
thin leak around a valve or a vortex 
forming in the compound at the bot- 
tom of the tank car. 

When the syphon breaks at this point, 
it is generally difficult and often practi- 
cally impossible to re-establish it. 


What can you do? 
In the pasf\gny one of several alter- 


matives has had to be employed to 
finish the unloading operation. One is 
by priming the line. You re-establish 
the syphon by bleeding in’ gasoline 
trom the circulating system. The dis 
advantage of this method is, of course, 
that the TEL compound is diluted and 
vour blending formula upset. 
Sometimes it is possible to prime the 
line by an elaborate manipulation of 
valves which alternately commect the 
tank car to the eductor and then to the 
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Wilmington 98, Delaware 
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weigh tank. This method usually re- 
quires several operators and may put 
compound directly into the mn sm 
instead of the weigh tank. 

On the other hand, you might choose 
to take the TEL directly from the tank 
car into your circulating gasoline sys- 
tem. But here again your blending cal- 
culations are upset and have to be re- 
figured. 

Another alternative would be to 
transfer some of the TEL compound 
out of the weigh tank and into some 
other storage tank. 

But all of these methods result in a 
waste of man hours and a loss in re- 
finery efficiency. 


The Starter 


Now, whenever your SY yhon breaks ut 
a point where it is dithicult to get 
started again, the Du Pont) syphon 
starter Comes to your rescue, 

The starter itself is an auxiliary 





standpipe. But it differs from the stand- 
ard standpipe in that it is perforated. 
This means that it takes full advantage 
of the vacuum above the liquid level. 

But being perforated, the standpipe 
has to be designed to prevent the build- 
up of a static charge which could be 
explosively dangerous since there is a 
chance that a gasoline and air mixture 
may be present in the tank. To guard 
against this danger, the perforated 
pipe is surrounded by an outer shield 
of tubing. The two units are welded 
together with a series of bracer mem- 
bers. 

Because of its potential for increas- 
ing unloading efficiency, you will want 
to know more about the new Du Pont- 
designed syphon starter. We suggest 
you discuss it with a Petroleum Chemi- 
cals representative, or address your re- 
quest for further details to the regional 
office of the Petroleum Chemicals Di- 
vision in your area, 











Metal-Flex Unloading Hose Another Du Pont 
Contribution To The Eductor System 


In TEL tank car unloading operations, 
leaks—although they may allow only a 
small amount of air to enter the vacuum 
system—are the most common cause ol 
syphon breaks. 

It was to help prevent these leaks 
as well as to atld convenience to un- 
loading operations that Du’ Pont 
developed the Metal-Flex unloading 
hose several years ago. Because of its 
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easy flexibility, it climinates the bind- 
ing which tends to cause gland leaks 
on rigid lines. This also eliminates the 
need for many costly, hazardous gland 
repacking jobs. 

In fact, hardly any maintenance is 
required to keep the hose in working 
condition. This, added to the tact that 
only one man is required to connect 
and operate it, means that the Metal 
Flex installation more than pays for it 
self in added efficiency within a vers 
short time. 
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Crassostrea Virginica . . 


closed this phase of their investiga- 
tions. Experimentation as to whether 
oil activity causes oyster mortality had 
shown negative. The disease source 
had been proven, A new research or- 
ganization was organized with Dr. 
Mackin directing the Grand Isle work, 
and new goals were established. 

Recent efforts at Grand Isle have 
resulted in evidence that the disease 
is more prevalent in areas of high 
oyster mortality than in areas of low 
mortality. 

Dr. Mackin is also working on sev- 
eral experiments which may bring im- 
mediate financial benefits to the oyster- 
men. Most phases of this work may 
not be disclosed because his theories 
have not been proven under all con- 
ditions, but there is one which has 
reached a conclusive stage. 

Oystermen would like to transplant 
their spat from the east (seed grounds | 
to the west side of the lower delta in 
any month from September to April 
and allow them to develop until the 
second or third winter.” However. 
high mortality during hot weather in 
very saline areas has forced them to 
transplant in September, October and 
November, and to harvest before the 
next summer. This results in a marked 
decrease in the production of prime, 
or counter, oysters. 

Dr. Mackin’s plan would take ad- 
vantage of well-substantiated data that 
(1) Dermocystidium is most active in 
the summer months**; and (2) that 

*The efficiency of this method ix doubted 
by some on the xrounds that a crop of very 


oysters every two or three yvears would 
much as several crops of smaller 


imrue 
not brink a 
ovsters 


** Also true of the oysters other enemies 
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From oil to oyster: $2 million on the half shell 


than a old are not 


nearly so susceptible to the disease. 


ovsters less year 
He is prepared to suggest to the oyster- 
men that they transplant at the end 
of the summer. leave the oysters on 
the reefs through the next) summer. 
when they are all but immune to the 
disease. and the next winter, and har- 
vest them about March of the year 
after that. He would also transplant 
the oysters when they are only hours 
old. rather than several months or a 
vear old. as now. In actual field ex- 
periments. working in areas of high 
endemic disease. Dr, Mackin has har- 
vested oysters 31, to 1 inches long by 
this technique. 

Experiments are also being made in 
shifting oysters to comparatively fresh 
water in the summer to avoid high in- 
cidence of Dermocystidium, and shift- 
ing them to areas of greater salinity in 
the winter. when the disease incidence 
is low. This is based on data which 
that oysters fatten better in 
areas of high salinity unless the di- 
sease interferes. 


shsow 


After Seven Years More intor- 


mation beneficial to the oyster will be 


a 


divulged as the work continues. As of 
now, after seven years of effort and 
at a cost of $2 million. oil has: 


©@ Made Crassostrea virginica one of 
the best-documented beasts on 
earth; and 


© Opened the way to new prosperity 
for the Louisiana oyster industry. 


SOLVE 
THEM 
SIMPLY 
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... and dozens and dozens more 
of the country’s leading firms, 
technological schools, the armed 
services, the U. S. Atomic 
Energy Commission . . . all choose 
Pritchard HYDRYERS* for 
efficient, dependable dehydration 
of compressed air and other 
gases for instrument and 

process controls. 


Standard packaged units reduce 
dew points to minus 40°F...custom 
units for extreme conditions 

or special requirements. 


For complete information, request 
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Classroom Training 
ls Aid to Operators 


Continued from Page 141 


to demonstrate the effect hydrocarbon 
structure has on the various products 
from crude oil, The function of each 
type unit, ie. dewaxing. solvent ex- 
traction, alkylation, polymerization. 
cracking, ete. was explained in the 
light of the reactions involving the dif- 
ferent hydrocarbon structures. The 
main theme of this discussion. as in 
ethers that followed, was the emphasis 
on the whys of operation. Every pos- 
sible effort was made to relate the ma- 
terial being presented to the operator s 
daily work. Each explanation of hy- 
drocarbon structure was accompanied 
by examples familiar to the operators. 

Large flow diagrams, as shown in 
Figure 2, were used to illustrate the 
flow of the entire refinery. 
This was done to answer the comments 
of many operators who. in the survey. 
had said they had worked on a single 
unit for as long as 15 vears and did 
not know the source or composition of 
their charge stocks or the final disposi- 
tion of their products. The instructors 
traced the flow of a typical processing 
scheme and explained the function of 
each unit as encountered, The reae- 
tions involved in each process were 
demonstrated on the blackboard and 
the close inter-relationship of the units 
discussed. This was aimed at stressing 
the point that an upset in a closely 
integrated processing system could be 
reflected all the way down the line. 

A movie, for Every- 
hbody.”"' was shown to further illustrate 
the different involved in 
manufacturing a finished product. 


process 


“C, li 
rasotiine 


processes 


Session Two 


SUBJECT: Principles of Distillation. 
SUMMARY: 

A multiple choice test consisting of 
20) questions, based on subjects to be 
covered in the course was given in the 
first 30 minutes of this session. The 
same test was given on the last dav of 
the course. The participants were not 
required to sign papers, since the aver- 
age grades were to be kept by classes. 
A majority chose to sign their papers 
in order to evaluate their own knowl- 
edge of the subjects at the beginning 
and end of the course, The average 
grade for all classes on this test was 
58 percent correct replies. 

Detailed explanations and examples 
were given of: (19 sensible heat. (2) 
latent heat, (3) molecular vaporiza- 
tion, (4) vapor pressure, (5) bubble 
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Figure 2. Flow diagrams used in orientation of 
units 


point. (6) dew point. and 7) the 
effect of pressure on distillation. One 
point of particular interest that was 
brought to light in this session con- 
cerned the latent heat of steam 
densation. There was considerable be- 
lief that more heat could be transferred 
in a steam heated reboiler with the 
steam trap by-passed than with it op- 
erating. The first approach to counter- 
acting this opinion was to show the 
number of Btu's necessary to vaporize 
a pound of water, with the explana- 
tion that the same amount of heat 
must be transferred to another medium 
to condense it. This proved interesting. 
but a Btu was a rather abstract quan- 
tity so far as the participants were 
concerned, To make the meaning of 
latent heat of condensation more con- 
crete. the following comparative costs 
of operating a steam reboiler with and 
without trap was worked on the black- 
board. 


con- 


EXAMPLE 
GIVEN: & nallion Btu per hour rebotler 
(tvpreal stabilizer) 
HW) pounds steam at O40 1 
C eest on 22 cents por 
pounds 
SOOLL ELTON 
Superheated 
steam at 
Saturated 
Steam at 
Saturated 
licquicl at 448 | 
Steam requirements 
operation 
Heat from steam used 1329 Btu/th 
1206 Btu/Ib 123 Btu/tb 
Steam required 
Rnullion Btu/his —— 
65.000 Ib./hr 123 Btu/lb 
Cost: 65,000 Ib. /hr. at 22 cents/1000 Ib 
$14.30/ur. ($14.30/hr.) (24) her 
day) == $343.20 per day 
Steam requirements for 
operation 


steam 1000 

Heat content of steam: 
40 | 1329 Btu/lb 

448 b 1205 Btu/tb 


428 Biu/lb 
non-condensing 


‘ conde Tse 


Heat from steam used — 1329 Btu/Ib 
428 Biu/Ib 901 Btu/Ib. 
Steam required —— & million Btu/hr 
8900 Tb./hr 
Cost: 8900 Ib./lr. at 22 cents/10001b. = 
$1.96/hr. ($1.96/hr.) (24 hr/day) 
$47.04 per day 


Naturaily. instructions had been 
given to keep steam traps in operation, 
but it had not been practiced in all 
cases, What was lacking? The why 
had not been stressed. Converting 
latent heat of condensation to dollars 
and cents makes it understood. With 
understanding comes correct practice. 

A movie. “Crude Oil Distillation,” 
was shown to illustrate much of the 
material covered in the discussion. 
Various type tower trays were shown 
on slides and discussed as to their 
features concerning pressure drop. 
fractionating efficiency, ete. 


Session Three 

SUBJECT: Distillation in Side Draw 
Towers and Utilization of Process 
Steam. 

SUMMARY: 

The principles involved in’ control 
of side draw towers were discussed 
and illustrated by slides and black- 
board, The part reflux plays in the 
control of product specifications was 
emphasized. Problems of control in 
changing specifications of side draw 
products were presented for class dis- 
cussion and solution. All solutions pre- 
sented, right or wrong, were written 
on the board by the instructor, then 
each suggested change was discussed 
on its own merits. This approach was 
taken because of the reasoning that 
reception to a new idea can best be 
gained if the individual can be con- 
vinced that his conception to the con- 
trary is erroneous. This has obvious 
advantages over the “it’s true because 
I say it’s true” type of instruction. A 
wide divergence of opinions was evi- 
dent as to the proper way to make 
changes in side draw product specifi- 
cations. 

Every precept of adult education 
was practiced by the instructor in han- 
dling this discussion. The most incon- 
ceivable suggestions were given the 
same consideration in discussion as the 
correct ones, Extreme care was taken 
to be sure no one was ridiculed or low- 
rated for his views. Any tendency in 
this direction by the instructor would 
immediately cause other participants 
to be reluctant to state their solutions 
to problems. Discussion of incorrect 
suggested solutions to problems was 
continued until the originator was con- 
vineed of the error in his think*ng and 
was receptive to the correct operating 
procedure, 

The partial pressure effect of proc- 
ess steam in distillation was the most 
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Improved Corrosion Resistance 
of Condenser Tubes by Correct Alloying 


Large-scale research into condenser 
tube alloys was launched in 1896, the 
year Bridgeport Brass began manufac- 
turing the first Admiralty Condenser 
Tubes. Since that time, literally hun- 
dreds of metal combinations have been 
developed to meet a variety of corrosive 
conditions in modern power, processing 
and refining plants. Let's look briefly at 
the basic alloys. 


The Brasses 


Early condenser tubes standardized 
on brass of 70% copper and 30% zinc. 
Adding 1% tin to this mixture produced 
Admiralty alloy which checked to some 
extent the chief drawback of the orig- 
inal mixture, dezincification in fresh 
and salt waters. Later experiments 
showed that other elements added in 
small amounts to 70-30 brass had more 
or less the same effect. Those elements 
include arsenic, antimony, phospho- 
rus, nickel, tungsten and aluminum 

Among the inhibitors, arsenic proved 
by far the most powerful. Additions of 
0.027% arsenic to Admiralty and 0.21%, 
arsenic to Muntz Metal (60% Cu, 40% 
Zn) cut dezincification by 66% and 
80% respectively. Dezincification de- 
creases also as copper content increases, 
reaching a low point in salt and fresh 
water with Red Brass (85% Cu, 15% 
Zn). 

The low-copper brasses, on the other 
hand, are highly resistant to corrosive 
sulfide-bearing solutions and vapors 
encountered in petroleum refining and 
processing. Admiralty and Muntz Metal 
may corrode at 1/10th or less the rate 





| 


of Copper or Red Brass. 

The addition of aluminum to cop- 
per-zinc alloys markedly increases re- 
sistance to impingement corrosion of 
rapidly flowing or turbulent water. De- 
zincification in these alloys can be sub- 
stantially reduced by the use of arsenic 
as an inhibitor. 


Cupro Nickel Alloys 


The most common copper-nickel 
alloy is 70% copper — 30% nickel. 
Widely used in marine condensers, 70- 
30 Cupro Nickel stands up well under 
fast-flowing sea water. When about 
14% of iron is added to this mixture, 
resistance to impingement corrosion is 
considerably improved. 

This alloy finds its chief application, 
however, in the handling of sodium 
hydroxide and other alkaline solutions, 
being the most resistant of the copper- 
base alloys to their corrosive action. 
In sulfide-bearing solutions, 70-30 
Cupro Nickel has approximately the 
same corrosion resistance as Admiralty 
and Muntz Metal. 

Other mixtures of Copper-Nickel 
(80-20 and 90-10), with higher addi- 
tions of iron, can often replace the 70-30 
alloy when nickel is in short supply. 


The Bronzes 


The most important of the bronzes 
used in condenser tubes is Arsenical 
Aluminum Bronze (Duronze IV), com- 
posed of about 95% copper and 5% 
aluminum plus arsenic. It is notably 
superior for fresh and brackish water 
corrosion and brines with low concen- 





tration of sulfides, but not recommend- 
ed for ammonia-contaminated fluids. 

Combinations of copper, tin and 
small amounts of phosphorus (to 
0.35%) show good immunity to flowing 
sea waters and most acids, except 
hydrochloric. 

Copper-Silicon alloys rank with 
plain copper in corrosion resistance, 
and are chosen over copper chiefly for 
mechanical properties and weldability. 

Duplex Tubes 

Many applications of condensers and 
heat exchangers are troublesome be- 
cause the tube is attacked simultane- 
ously inside and out by entirely dif- 
ferent types of corrosive media and few 
single metals can withstand these 
double attacks. The answer is found in 
Duplex Tube, a tube of one metal which 
encases another tube of a different 
metal, each picked to meet one partic- 
ular corrosive condition. Combinations 
of metals in Duplex run into the hun- 
dreds — Admiralty, Muntz Metal, 
Cupro Nickel, Aluminum Brass, etc., 
coupled with steel, nickel, aluminum, 
Monel, lead, plus many others. 


Continuing Research 

These alloys and many others devel- 
oped to meet a variety of applications 
are the result of our continuous re- 
search program. Bridgeport Technical 
Service, with its experienced engineers 
and fully equipped laboratories, is 
ready to help solve your condenser 
tube problems. Call any one of the 
Bridgeport Sales Offices, located in 
principal cities to take advantage of 
this service. Stocks of Bridgeport con- 
denser and heat exchanger tubes are 
carried in Beaumont, Texas; Ponca 
City, Okla.; Los Angeles and San 
Francisco, Calif., for your urgent needs. 
(1790) 








Results of impingement attack on inlet end of Admiralty Condenser 
Tube, (cut open, flattened and magnified 1',X). 


A section of Bridgeport Aluminum Brass Tube, (magnified 1'4X), 
in the same service, showing absence of impingement corrosion 
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heat difficult of all the subjects presented. 
Fifty-three percent of the participant- 
. did not understand the action of steam 
KERRIGAN in a stripper. The explanation began 
with a discussion of the behavior of 
Weldforgéd molecules and was carried through a 
STEEL GRATI NG “4 review of Avogadros Law and Dalton 8 
i, Uf Law. Examples familiar to the partici- 
& STAIR TREADS 1h pants accompanied each step. Finally. 
problems were worked on the black- 
board in which material balances of 
several types of distillation towers 
using steam were calculated on a mole 
basis. The pressure effect of each com- 
ponent was shown. This was done to 
demonstrate that the addition of steam 
to a distillation process is not a hit-or- 
miss proposition but a predictable 
variable in control. deserving as much 
consideration as transfer line. top tem- 
perature and other tower controls. 
Understanding of the partial pressure 
effect of steam was not 100 percent at 
the end of the course, but acceptance 
of the theory was general, 





Session Four 

SUBJECT: Operation of Reboiler-ty pe 
Towers. 

SUMMARY: 

A flow diagram of the light ends 
processing scheme for the entire re- 
finery was developed on the black- 
board by the instructor with the class 
participating. This was done to show 
how many units were integrated into 
the system and how each could be 


| affected by upset operations in the 
Cu s t om- M a de Fo r Y O UR J 9 b e | line. Th Becod. of the various 
Electronically Weldforged and Bonderized for greater safety, sees ha reiciasd teen cain 
strength and longer life, Kerrigan grating is custom fabri- temperature gradient and pressure ef- 
cated to your exact requirements. Our large drafting staff | fect as related to reboiler tower opera- 
is at your service to prepare drawings subject to your ap- tion were discussed. and slides were 
proval and to supervise fabrication . . . . and the fin- used to demonstrate the effect of these 
ished grating comes to you well marked and identified variables on distillation. 


for low cost installation. 
Session Five 


Bearing bars, and cross bars al- SUBJECT: Recognition and Correce- 

ternating right and left for the - of Upset Conditions in Distillation 

utmost in safety, are weldforged te 

into one-piece, inseparable ae SURRY : 

Write f P wae — asal . a. A film. “Bubble Cap Distillation.” 
rite tor your = Copy OF i- that shows the action in a bubble cap 

lustrated booklet as shown. ; It tower under various conditions of 

contains com plete engineering vapor and liquid load, was very ef- 

data and shows how Kerrigan's | fective in giving the participants an 

never-fail weld stands up under understanding of what happens inside 


the severest kind of punishment. a distillation tower, 
The causes of upset in distillation 


towers, the symptoms of early stages 
of upset conditions and the corrective 
steps to take were developed from class 
discussion. Here, as in ete Three. 
specific conditions within an upset sys- 
tem were outlined on the blackboard: 
the class participated in offering pos- 
| sible corrective procedures. Again. 


KERRIGAN IRON WORKS, Inc. 


Generel Seles Office = 274 Madison Ave. New York City 
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NOTES ON 


UMENE 


Cumene jumped into prominence 
during the last war when it was 
needed in large quantities for its 
anti-knock properties in aviation 
gasoline. More recently, renewed 
interest has developed in the 
chemical as a starting point in 
the manufacture of phenol. 


To supply the sudden wartime 
demand for cumene, Kellogg de- 
signed and built four plants which 
were outstanding producers. In 
addition to this and subsequent 
post-war experience, Kellogg is 
currently building another cumene 
plant fora U.S. chemicals manus 
facturer as part of complete facili- 
ties for producing phenol. 


Heart of Kellogg’s cumene proc- 
ess is a copper pyrophosphate 
catalyst developed in Kellogg's 
Jersey City, N. J. laboratory. 
Unique to the Kellogg process, 
and utilized in all of the plants 
the Company has built and is 
now building this catalyst gives 
the process two of its most 
important points of superiority 
—higher yields and a_ higher 
purity. 


Copper pyrophosphate is extremely 
selective in the propylene-benzene 
reaction. Since it does not alkylate 
ethylene if present in the feed, high 
purity cumene required for phenol 
production can be obtained with- 
out removing ethylene from the 
feed or ethyl benzene from the final 
product, one of which steps would 
otherwise be required. 


As an illustration of yield advan- 
tages, over-all conversion of ben- 
zene tocumene of other processes 
are described as falling in the 
range of 90 to 938%, based on 
benzene. By contrast, com- 
mercial data from Kellogg-built 
plants indicate vields ranging 
from 95 to 97% when copper 
pyrophosphate is emoloyed. 


CESS NEWS 
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Lower Operating Costs, Better Yields 
In Fluid Phthalic Process 


ing naphthalene in the presence of 


Two phthalic anhydride plants 
currently under construction in 
Europe highlight not only the 
growing importance of this chemi- 
eal abroad, but also the economic 
attractiveness of Kellogg's Fluid 


process for manufacturing it. 


One of the two plants which is 
shown in the photo above is near- 
ing completion in England under 
the supervision of the Kellogg In- 
ternational Corporation. The other 
is being built for a major chemical 
manufacturer on the Continent. 
When completed, they will have 
a combined yearly production of 
more than 40 million pounds of 
phthalic anhydride. In both cases, 
the product is obtained by oxidiz- 


a fluidized solid catalyst. 


Kellogy’s Fluid process offers a 
number of distinct advantages over 
conventional processes with fixed 
beds. The Fluid catalyst: principle 
makes for improved temperature 
control and results in’ optimum 
operating conditions. The efficiency 
obtained allows the use of less air— 
in some cases as much as 50% less 
—and better heat recovery. 

In addition, yields are up to 
5 100) higher; the product is of 
greater purity: and large Fluid 
plants can be operated with no 
more personnel than are required 
for fixed bed units of consider- 
ably smaller capacity. 

SEE REVERSE SIDE 
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New Ammonia 
Plant Now On 
Drawing Boards 


Already past the chemical process- 
ing phase and well into mechanical 
design, Kellogg's latest anhydrous 
ammonia plant—this one for Na- 
tional Distillers Products Corpora- 
tion—is now under construction at 
Tuscola, Ilinois. 


The synthesis is carried out in 
a step similar to that used in sev- 
eral previous ammonia plants built 
by Kellogg, the latest of which 
went into prodyction a few months 
ago on the West Coast. 


Initial operation at this West 
Coast plant has been more than 
satisfactory, demonstrating the high 
efficiency of Kellogg's unique 
quench type ammonia converter. 
Design guarantees have been ex- 
ceeded, catalyst efficiency—even 
discounting the “youth” of the 
catalyst—has proved superior, and 
the product has been 99.9%, pure. 


Optimum Temperature Control 

The Kellogg converter is de- 
signed to operate at intermediate 
pressures. An unusual design 
feature is provision for injecting 
quench between the catalyst beds 
for optimum control of tempera- 
ture. Since the catalyzed hydrogen- 
nitrogen reaction requires a special 
temperature gradient for maximum 
conversion and since the reaction 
is carried out at temperatures near 
those at which the catalyst deteri- 
orates rapidly, close control of tem- 
perature throughout the catalyst 
beds is a critical factor. Kellogg's 
design closely approaches the ideal 
arrangement for controlling the re- 
moval of heat from the converter. 


The operating conditions pro- 
vided—optimum reactor pressure 
and elimination of localized hot- 
spot temperatures—give the Kel- 
logg converter its major process 
advantage of higher conversion per 
pass because reaction conditions 
are more favorable. At the same 
time these operating conditions are 
obtained in a converter of simpli- 
fied mechanical design, resulting in 
reduced capital investment. 
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Another Ethylene-From-Petroleum 
Plant Gets Underway In Europe 


Shown above is an isometric draw- 
ing of the pyrolysis and recovery 
sections of a large ethylene plant 
Kellogg is now building for an im- 
portant European chemical manu- 
facturer. 

Demonstrating a trend abroad, 
this will be the second European 
plant to incorporate Kellogg's 


CHEMICAL 
PROCESS 
DIVISION 


M. W. KELLOGG | 


™, 
PULLMAN 


unique pyrolysis process for pro- 
ducing ethylene and other olefins. 
In view of decreased fuel oil de- 
mands and a sky-rocketing demand 
for ethylene domestically, this 
process is becoming increasingly 
attractive in the U.S. as well. 


Not shown in the drawing above 
is the feed preparation unit + hich 
will distill the feed stock (heavy 
naphtha and gas oil) from crude. 
These fractions are then cracked 
in the presence of steam in pyrolysis 
furnaces specially designed to sup- 
press coking—the big “bug” in 
conventional systems for making 
ethylene. Following cracking, the 
product stream is separated and 
purified in a low-temperature, low- 
pressure fractionation system, 
which was another of Kellogg's 
developments. 


In addition to gas oil and naphtha 
cracking as embodied in the two 
European plants, the first of which 
has been in successful operation 
for more than two years, Kellogg 
has extended its design to include 
pyrolysis of ethane and propane 
feeds. Studies are currently under- 
way on various heavier feedstocks. 
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misconceptions as to proper proce- 
dures were brought to light and dif- 
ferences of opinion resolved. 
Every wrong idea as to corrective mea- 
sures for upset or congested towers 
showed misunderstanding of the physi- 
cal forces involved. 

An I1-tray glass distillation column 
was used to demonstrate the effect of 
reflux on distillation. High vapor load, 
high liquid load and, finally, a “puk- 
ing” tower demonstrated. The 
varying pressure drop through the 
tower during this sequence of opera- 


were 


Was 


tions was shown. 

The unit charge is carbon-tetrachlo- 
ride with iodine crystals added. The 
iodine colors the liquid on the trays 
in a manner to indicate temperature 
vradient and tray composition through 
the tower. Conditions of boil-up rate 
and reflux ratio are shown as changes 
in the color of the liquid on the trays 
and in the overhead accumulator. The 
unit was built at Magnolia and proved 
to be a very effective distillation dem- 
onstration medium, 


Session Six 
SUBJECT: Testing of Petroleum Prod. 
ucts. 


SUMMARY: 

The funetions of five 
laboratories in the refinery ex: 
plained and the significance of the 
various tests discussed. The reason for 
unit control of certain product streams 
was emphasized by stressing blending 
of stocks into the finished products that 
must meet specifications which are 
fixed by consumer demand. 

A detailed explanation of octane 
number was presented, This was ae- 
companied by a demonstration with a 
portable air-cooled engine’ which 
showed the effect of “knocking” on the 
temperature, power output and revo- 
lutions per minute of an engine. A 
movie. “Flames of Progress.”° illus- 
trated “knocking” and “non-knocking™ 
combustion in an engine, Octane num- 
ber was stressed since most cracking. 
alkylation and polymerization operat- 
ing conditions are set up to obtain 
maximum octane consistent with yields 
on the products. This phase of the 
course concerned with 
actual operation, but was designed to 
vive enlightenment as to why certain 
operating conditions are required. 


were 


each of 


was not too 


Session Seven 
SUBJECT: Transfer of Fluids. 
SUMMARY: 

The first part of the session dealt 
with some of the theory of fluid flow. 
Explanation and examples were given 
of: (1) viscosity, (2) specific gravity. 
May, 1954 
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(3) density, (4) feet head of liquid. 
(5) laminar and turbulent flow and 
(6) effect of pipe sizes. fittings and 
orifices on fluid flow, 

A portion of the movie, “Fluid Flow 
in Hydraulic Systems.” was shown to 
illustrate the material covered in’ the 
discussion. 

The second half of the session con- 
cerned pump operation, A centrifugal 
and reciprocating pump installation 
in the training room used to 
demonstrate proper pump starting, op- 
erating and stopping procedures. Dis- 
cussion of these procedures revealed 


Wis 


a widespread practice of controlling 
the rate of flow from steam-driven re- 
ciprocating pumps with the discharge 
valve rather than with the steam 
throttle valve. This is contrary to all 
recommended practices, but apparently 
certain: processing situations warrant 
this tyne of control, This was one of 
the most controversial issues discussed. 
and there was not complete acceptance 
of the idea that the discharge valve of 
a reciprocating pump should never be 
used to control flow. One of the demon- 
strations with the centrifugal pump 
showed the vacuum effect created when 
the flow to the the 
pump is restricted. This condition can 
result from a fouled screen or a par 
tially blocked valve. The reduced pres. 
sure in the pump causes Vaporization 
of light ends. with subsequent loss of 
eflicieney or complete failure of the 


suction side of 


pump. Early recognition of this con- 
dition can do much te prevent upset in 
unit Operation, 

The pumps were used to demonstrate 
pressure drop across orifices, measure- 
ment of flow. and steam and power 
consumption under varying conditions 


Session Eight 
SUBJECT: Transmission of Heat. 
SUMMARY: 


The first half of the session was de- 
voted to a discussion of the principles 
of heat transfer as related to exchang- 
ers. coolers and condensers. The fae- 
tors affecting heat transfer in’ this 
equipment were explained and points 
of operation within the 
operators were emphasized. Problems 
were worked on the blackboard show- 


control of 


ing how the efficiency of an exchanger 
is calculated and how this information 
ix used to determine when back wash- 
ing or mechanical cleaning is neces- 
-ary. 

A movie. “Research in Heat Ex- 
‘hangers.”* showed the importance of 
baffle arrangement and the effect of 
baffle to shell tolerances on heat trans- 
fer efficiency. Many participants ex- 
pressed the opinion that the under 
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ohmart solves 
tough control 
problems with 
radioactivity 


Here's a typical Ohmare installation— 
to control the draining off of the heavy 
material in a tank after separation of a 
heavy and light materials mixture. The 
Ohmart Density Gauge detects the in- 
terface level as it reaches the desired 
point, shuts off the flow automatically! 
Ohmart Density Gauges are performing 
many other measurement and control 
tasks throughout industry, involving 
liquids, slurries, sludges, in dithcule and 
“hidden” processes . . . wherever den 
sity is a function of the desired meas- 
urement. Basis of all Ohmart instru- 
ments are Ohmart Cells, which convert 
radioactive energy directly into electti- 
cal energy. 
Ohmart instruments require = 


NO HIGH VOLTAGE POWER SUPPLY—NO 
DIRECT CONTACT WITH PROCES MATE 
RIAL—NO SAMPLING—NO PR f T baa) 
FERENCE PECIAL PIPING—NO PR 
ESS PRESSIL IR TEMPERATURE LIMITA 
TION—NO C TINUOL PURGING—N 
MOVING 

ING—NO EXPLOSION ZAKI 0 DAN 
GER TO PERSONNEL 


We invite your inquiry. 
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Centrifugal castings are superior cast- 

ings. The metal is sounder, finer- 

grained, more uniform. It is free of gas 

pockets, blow holes and other defects 

often difficult to keep out of static cast- 
ings. Tensile strength is close to that of rolled or hot-forged alloy 
steel. Dimensions are accurate, usually requiring less machining 
and finishing and thus speeding production. 


If you require extra qualities in your high alloy pipe, investigate 
DURASPUN Centrifugally Cast Pipe. We can produce it in OD 
ranging from 22" to 24” and in lengths up to 15° according 
to diameter. Our experience in the field of centrifugal high alloy 
castings dates back to 1931. Our experience in the field of static 
high alloy casting goes back to 1922. We can give you good service. 


THE UURALUI COMPANY 
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standing of these items would result in 
more careful handling of exchanger 
bundles during unit turnarounds. 

A cutaway model] of a shell and tube 


| exchanger® was used to explain the 


nomenclature of the various parts of 


| an exchanger and point out features of 


operation and maintenance. 
The design and operation of fur- 


| naces was covered in the second half 


of Session Eight. Definitions and ex- 
planations were given of draft, flame 
impingement, radiation, convection 
and conduction in furnaces. Examples 
of the chemistry of combustion of 


| various gases were worked on the 


blackboard. This was done to show 
that the amount of air necessary for 
complete combustion can be calcu- 
lated. In citing means of fixing the 
amount of excess air to a furnace, the 
relationship of the Orsat analysis of 
flue gases to furnace combustion was 
discussed. Its use as a guide in mak- 
ing changes in the air or fuel to a 
furnace was explained. The economic 
feasibility of a fuel conservation pro- 
gram was justified when figures were 
given to show the magnitude of the 
fuel bill for the entire refinery. There 
were expressed opinions that much of 
the fuel gas used was at no cost be- 
cause it is produced in the refinery. 


| The point was stressed that savings in 


fuel cost are not the sole consideration 
in furnace operation. More important 


| is the increase in on-stream time and 


throughput made possible by more ef- 
ficient furnace operation. 


| Session Nine 
| SUBJECT: Instrumentation. 
| SUMMARY: 


The principles and limitations of 
automatic control were explained and 
illustrated. Slides were used to show 
the development of basic instrumen- 


| tation from straight on-and-off control 
| through throttling range and auto- 


matic reset. Possible trouble points in 


| each system were pointed out in the 
| discussion. Common types of instru- 


mentation used in the control of flow, 
level, temperature and pressure were 
illustrated on the blackboard. Common 
causes of malfunction in each type of 


| instrument were discussed and means 
| of preventing these occurrences were 
| stressed. Examples were given to help 


operators distinguish between real in- 
strument trouble and upset within the 
system that might appear to be instru- 


| ment trouble. 


Session Ten 
SUBJECT: On-The-Job Training. 
SUMMARY: 


A film, “Instructing the Worker on 


> 
, 
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Safety Record Improves 


Frequency of disabling injuries in 
the oil industry last year declined 
nearly 7 percent from 1952 to a new 
low of 9.00 per 1 million hours 
worked. It represented a continuation 
of the generally downward trend in 
the number of accidents in the postwar 
years, except for a slight upturn in 
1951. Compared with the 1945 fre- 
quency, the 1953 record represented a 
38 percent improvement. 

The improvement in the nuaber of 
disabling injuries, however, was ae- 


companied by a slight increase, from 
LO to 1.08. in the severity of in- 
juries. The ratio of days lost to in- 
juries last year, including fatalities. 
amounted to an average of 120 days 
per injury. The 1952 record was 107 
days. 

These statistics were developed in 
the annual summary of injuries made 
by the API which for 1953 was based 
on the collective experience of nearly 
250 oil companies and their subsidi- 
aries employing 505.000 persons. 





Classroom Training 
Continued from Page 264 


the Jobo” was shown to illustrate the 
advantages of the traditional four-step 
method of job training. This was fol- 
lowed by a talk on the human rela- 
tions aspect of training. The demon- 
stration equipment used in a 
practical application of the four-step 
method in the teaching of a new man 
the procedure for starting and shutting 
down a centrifugal pump. 

The multiple choice test that) was 
given on the second day was repeated, 
The average grade for all classes this 
time was 65 pereent correct replies. 
This compares to a grade of 58 percent 


was 


on the same test given on the second 
day. 

The general superintendent awarded 
diplomas to the participant. and made 
KEEINER 


PrerROLEUM 


May, 1951 


a short talk stressing the responsibility 
of the participants in the proper train- 
ing of employes in the lower classifi- 
cations, 

A conference-type discussion was 
held in which the weaknesses in exist 
ing training methods were discussed 
and means for their improvement sug 
vested. Outstanding of the items con 
sidered to be faults in existing training 
were: (1) lack of written material to 
-upplement practice of oral instruction 
as to operating procedures: (2) lack 
of up-to-date simplified flow diayrams 
to be used in explaining over-all pros 
ess to the new man; and (3) too much 
reliance upon the old “school of ex- 
perience” type training that leaves the 
new man to develop operating tech- 
niques largely through trial and error. 


At the end of the tenth session, an 
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MORE COMPACT THAN EVER.. 





P-952A—Steam Turbine and Electric Motor drive gives 
flexibility in this compact Model P-ES2H size No. 25 
unit 


IONAL AIROIL 


FUEL OIL PUMPING 
ann HEATING UNITS 


NATIONAL AIROIL Fuel Oil Pumping 
and Heating Units are specially de- 
signed to prepare, for combustion, all 
grades of fuel oil including No. 6 or 
Bunker “C” Oil and residuums. They 
will draw fuel oil from above ground 
or underground tanks, preheat it to 
proper constant temperature and de- 
liver it to Oil Burners at an even pres- 
sure, best suited for the burners. Our 
Fuel Oil Pumping and Heating Units 
are the result of years of experience 
They come completely equipped, ready 
for steam, exhaust, condensate, oil suc- 
tion, oil return, and electrical connec 
tions. All valves, regulators, etc., are 
readily accessible. The piping arrange- 
ment is easily understood. These com- 
pact, space saving units are available 
in a range of sizes and models in both 
Medium and High Pressure types. For 
complete details, write for our Bulletin 
40—very interesting and informative. 


OIL BURNERS and GAS BURNERS for indus 
trial power, process and heating purposes 

STEAM ATOMIZING OIL BURNERS 

SLUDGE BURNERS, Steam Atomizing 

MOTOR-DRIVEN ROTARY OIL BURNERS 


MECHANICAL PRESSURE 
ATOMIZING OIL BURNERS 


DUAL STAGE, Combining Steam and 
Mechanical Atomization 


LOW AIR PRESSURE OIL BURNERS 
SUTOMATIC OIL BURNERS, for small process 
and heating plants 

GAS BURNERS 

COMBINATION GAS & Ol BURNERS 

FUEL OIL PUMPING and HEATING UNITS 
FURNACE RELIEF DOORS 

OBSERVATION PORTS 

SPECIAL REFRACTORY SHAPES 


furnace 


CHEMICAL-PETROLEUM DIVISION 


, NATIONAL AIROIL 
7 BURNER CO., INC. 


1254 East Sedgley Avenue, Philadelphia 34, Pa 
Southwestern Division: 2512 $. Bivd., Houston 6, Texas 
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ce: FOR OUTSTANDING 
PERFORMANCE IN MANY OPERATIONS! 


May, 


On board ship, in refineries, hospitals, public utilities—in paper, 
textile and all general industry, the Coffin line of turbo equipment 
is earning nation-wide acceptance for outstanding performance. 
Designed with versatility in mind, latest addition to the line the 
Coffin ‘“‘DE’”’ Turbo Pump has a Volumetric Range to 800 GPM, 
Discharge Pressures to 1500 psi, Steam Temperatures to 850° F., 
Exhaust Pressures to 80 psig, and Liquid Temperatures to 325° F. 
Ratings can be exceeded in special installations. 


ers! Write today for complete specifications. Ask for “DE” Bulletin G-101. 


SHIPPING 


P'S 


POWER PLANTS 


As Management Sees It . . . 








fecidents seldom happen to 
experienced, attentive employes. 
no matter how hazardous their 
jobs. Here is another case history 
from an vil company's files re- 
vealing why compensation insur- 
ance rates are so needlessly high. 


The Aceident: Employes 
were taking up and bleeding an 
underground line. Another 
worker began replacing the ga-- 
ket in a flange. The gas ex- 
ploded from a nearby furnace. 
burning the worker around the 
face. 

Recommonidation: Employe 
should have waited until the line 
was properly purged. 














Classroom Training 
Continued from Page 265 


opinion check sheet’ was given the 
participants. This sheet posed eight 
questions relative to the effectiveness 
of the course. Replies showed 55.8 
percent rated the course excellent: 11.7 
pereent good: and 2.5 percent fair. 
Constructive criticism of the course 
revised the original conception of the 
points to be stressed. and resulted in 
slanting the material more to the needs 
of the participants. 
SOURCE OF TRAINING AIDS USED 


Methyl Coe 

*Shell Cl ¢ 

. bk. Braun and ¢ 
‘Ethyl Corporation 
S Ethyl Corporation 


| *® Adel Corporation 


Te OR. Braun and Company 


| ® American Locomotive Conmipans 


‘United: World Films 
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ITY TEST (Mit = to failure 


0" 
Average hour Approved 10m 


| Jet Engine 


v4 1100" 
Approved roe Oils Source w4 


Aviation Eng | 


: Source “3 
Additive } Source * 614 
1 . 
aTPET 3A6 - 
\ i 523 
Batch | = 634 
Batch | = 
Batch ; | = - 
Bate 2 
Batch 54 
Batch 
Batch 
vot ye 


' 4 been" run on 
*Data has 


ATPET [00 ences 


Although 3%, concentration of ATPET 100 is normally 
used, humidity tests run in our laboratories on two 
approved 1100 engine oils containing only 1°;, ATPET 100 
averaged 554 hours of protection against corrosion. 
These results were obtained in JAN-H-792 cabinets, on 
seven tests with five panels each, and using four different 
batches of ATPET 100. 


Standard static water drop, hydrobromic acid and tur- SEES INDUSTRIAL CHEMICALS DEPARTMENT 
bine oil tests made by Atlas further prove the high 

effectiveness of this inhibitor in slushing oils, engine 

preservatives, No. 2 fuel oils, turbine oils and diesel fuels. POWDER COMPANY 

Its quality stays consistently uniform from shipment to WILMINGTON 99, DELAWARE 

shipment. It is completely non-metallic . . . leaves no offices in principal cities 

ashy residue. A 1007, active material, ATPET 100 is ATLAS POWDER COMPANY, CANADA, LTD. 
economically priced. Write today for samples and for Se oe 


technical information. 
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As Management Sees It. . . 





Where's the Fire? 


Fire extinguishment in oil processing, storage 





and transport facilities. 





Part Ill 


H. B. Williams, Director 

Safety and Fire Protection, 

Pan American Refining Corporation 
Texas City Texas 


Spheroid—Containing Product of 
13-Pound RVP or Above; Fire 
Above Liquid Level 


1. Caution: Do not extinguish 
flames except by fuel elimination as 
described in the following paragraphs. 

2. Apply cooling water streams to 
the vapor line assembly and to the 
tank top so the runoff will cover the 
shell completely. Cooling streams 
should be maintained after fame ex- 
tinguishment until all danger of | re- 
iznition from hot steel has been elimi- 
nated. Apply cooling streams in an 
adequate manner to threatened tanks. 

4. Stop movement of product to the 
tunk unless it necessary to 
avoid pulling a vacuum caused by 
cooling. In such event butane or fuel 
may be added as required. 


hee Onties 


yas 

1. Regulate firewall drain valves as 
required to remove water from the 
tank basin at a rate that will maintain 
a liquid seal over the sewer opening. 
This is to prevent propagation of 
Hames through sewer lines. 

5. Introduce fuel gas to maintain a 
positive pressure within the tank and 
bevin pump-out of product to unaf- 
fected storage. 

© When pump-out has reached the 
limit as determined by available stor- 
age, pump operation, ete. refill the 
tank with water to float the remaining 
Hammable material above the point of 
leakage, As flow 
has been established, the flow of fuel 
should be shut off to avoid ex- 
cessive internal pressure. When the 
floated 


soon as the water 


pats 


flammable material has been 


1 ws 


above the leak, the flames will be ex- 
tinguished, Water pumping should 
continue, however, until it has been de- 
termined that water is flowing through 
the vapor line. 

7. Shut off the water supply to the 
tank. 


Spheroid—Containing Product of 
13-Pound RVP or Above; Fire 
Below Liquid Level 


1. Caution: Do not extinguish 
flames except by fuel elimination as 
described in the following paragraphs. 

2. Apply cooling water streams to 
the vapor line assembly and to the 
tank top so the run-off will cover the 
shell completely. Cooling streams 
shoutd be maintained after flame ex- 
tinguishment until all danger of re- 
ignition from hot steel has been elimi- 
nated. Apply cooling streams in an 
adequate manner to threatened tanks. 

x Stop movement of product to the 
tank unless it becomes necessary to 
avoid pulling a vacuum caused by 
cooling. In such event butane or fuel 
gas may be added as required. 

b. Use all available chemical foam 
generating and deluge equipment to 
build and maintain a heavy blanket of 
foam over any pool of spilled flam- 
mable liquid, 

5. Regulate firewall drain valves as 
required to remove water from the 
tank basin at a rate that will maintain 
a liquid seal over the sewer opening. 
This is to prevent propagation of 
Hames through sewer lines. 

©. Introduce fuel gas to maintain a 
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positive pressure within the tank and 
begin pump-out of product to unaf- 
fected storage. 

7. When pump-out has reached the 
limit as determined by available stor- 
age, pump operation, etc., refill the 
tank with water to float the remaining 
flammable material above the point of 
leakage. As soon as the water flow has 
been established. the flow of fuel gas 
should be shut off to avoid excessive 
internal pressure. When the flammable 
material has been floated above the 
leak, the flames will be extinguished. 
Water pumping should continue, how- 
ever, until it has been determined that 
water is flowing through the vapor 
line. 

8. Shut off the water supply to the 
tank. 

9. Open the firewall drain valves 
and flush all flammable material re- 
maining in the tank basin to the sepa- 
rator. 


Spheroid—Containing Product of 
13-Pound RVP; Fire Above Liquid 
Level 


1. Apply cooling water streams to 
the vapor line assembly and to the 
tank top so the runoff will cover the 
shell completely. Cooling streams 
should be maintained after flame ex- 
tinguishment until all danger of re- 
ignition from hot steel has been elimi- 
nated. Apply cooling streams in an 
adequate manner to threatened tanks. 

2. Stop movement of product to the 
tank unless it becomes necessary to 
avoid pulling a vacuum caused by 
cooling. In such event butane or fuel 
gas may be added as required. Do not 
withdraw product from the tank. 

3. Regulate firewall drain valves as 
required to remove water from the 
tank basin at a rate that will main- 
tain a liquid seal over the sewer open- 
ing. This is to prevent propagation of 
flames through sewer lines. 

b. Hf the source of fuel is from a 
flange leak or cracked seam and the 
flames can be readily extinguished, use 
dry powder, CO. or water fog. 

5. If the shell has failed in a man- 
ner to cause a large opening, it will 
be necessary to introduce chemical 
foam through the opening to blanket 
the surface of tank liquid in order to 
extinguish the fire. This can be accom- 
plished with deluge equipment operat- 
ing from seaffolds or ladders. Port- 
able foam towers may be raised so the 
discharge can enter the opening. In 
such an event, it will be necessary to 
regulate the cooling water streams so 
the runoff does not enter the tank and 
destroy the foam blanket. 
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Rockwood FogFOAM SpotPROTECTION System automatically drenches loading platform. 


How to muzzle a vicious fire hazard 


Dangerous, small-area fire hazards can 

viciously destroy life and nearby property 
— if not properly protected. 

The tank truck loading platform above, 
for instance, imperils not only the tank 
trucks being loaded but also the storage 
tanks in back of it. Should a truck con- 
nection break during loading causing a 
static spark thus igniting a truck, mil- 
lions of gallons of gasoline would go up 
in flames. 

A Rockwood SpotPROTECTION Fog- 
FOAM System keeps this hazard muz- 
zled — goes into action within 5 seconds 
of a fire’s start. It cools entire area, 


Rockwood Foom, available in 5-gallon cans or 
50-gallon drums, keeps Rockwood FOAM and 
Rockwood FogFOAM SpotPROTECTION § Sys- 
tems constantly replenished. No replacement 
problem. 
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blankets platform, controls fire, and 
protects surrounding area within minutes. 

Each Rockwood SpotPROTECTION 
System is custom engineered to meet 
individual requirements of hazard. Sys- 
tems handle WaterFOG, FogFOAM, 
FOAM or “WET”. Three sizes: 2, 4 or 
6 Heads. Operated automatically or 


manually. Automatic operations are for 
fixed temperature sprinkler type fire 
detectors or for heat actuated devices. 
Special Systems also available for use 
with Rockwood FOAM Maker Chambers. 

Find out how these SpotPROTEC- 
TION Systems can meet your needs. 
Mail coupon below. 


ROCKWOOD SPRINKLER COMPANY 


~  Kwoor, 





WCKWOO) 
Wet 


= 
= 


8 eerie comrany woncisia © 


Rockwood “Wet, available in 5 gallon cans or 
50 gallon drums, increases penetration and ex- 
tinguishing power of water. Excellent where tire is 
deep-seated or water searce 


Engineers Water ... to Cut Fire Losses 


SEND FOR THIS INFORMATIVE BOOKLET 


ROCKWOOD SPRINKLER COMPANY 
Portable Fire Protection Division 
102 Harlow Street 
Worcester 5, Mass. 
Please send me your engineering data 
sheet on Rockwood SpotPROTEC- 
TION Systems. 
Name 
Title 
Company 
Street 
City 
Zon State 


! 
‘ 
' 
‘ 
' 
' 
' 
' 
' 
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Replace Still Convection Surfaces... 


(win o LIU EStrOM 
Air Preheater 


’ 


4 


In purchasing new equipment — or modernizing existing equipment — one 
way to save impressive amounts of capital as well as operating expense 
is to design for a Ljungstrom Air Preheater. 


Because the Ljungstrom promotes such greatly increased heat liberation 
Wherever in the furnace, the convection bank of oil tubes can generally be 
eliminated from the design. This can in itself more than pay the cost of 
You the Ljungstrom installation. 


Burn Add to this the proved fuel savings . .. the higher product quality ... 
greater throughout possible with a Ljungstrom — and you will see why the 

F vel, Ljungstrom is an eminently practical piece of equipment to be 

You considered wherever fuel is burned. 
Need In these days of high fuel costs and skyrocketing demands for 

petroleum products, every refinery should consider a Ljungstrom whenever 
LJUNGSTROM equipment is being purchased or modernized. Call or write 
The Air Preheater Corporation for complete details. 


THE AIR PREHEATER CORPORATION 
60 East 42nd Street, New York 17, N. Y. 
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Wilson Will Head Group on 
Offsetting Attack Damage 


\ committee has been formed by the 
National Petroleum Couneil to study 
the means of organization which might 
best be employed to reduce and over- 
come the effects of attack damage on 
UC. oS. affecting otf and gas tacilities 
Named to head the committee is) Dr 
R. kk. Wilson, of Standard Oil Companys 
(Indiana) 

Other committee members: Robert O 
Anderson, Maleo Refineries, Ine.; Hines 
H. Baker, Humble Oil & Refining Com- 
pany; Reid Brazell, Leonard Retinertes, 
Inc.; Bruce K. Brown, Pan-Am South- 
ern Corporation; Stuart M, Crocker, Co- 
lumbia Gas Systems, Ine.; Paul bnda- 
cott, Phillips Petroleum Company; 
Clyde ‘T. Foster, The Standard Oil Com- 
pany (Ohio); B.C. Graves, Unton Tank 
Car Company; Bo Brewster Jennings, 
Socony-Vacuum Oi} Company; W 
Alton Jones, Cities Service Refining 
Cofporation; Paul Kayser, kl Pass 
Natural Gas Company; J. Savles Leach, 
Phe Texas Company; N.C. MeGowen, 
United Gas Company; William G 
Mazuire, Panhandle Eastern Pipe Line 
Company; Glenn b. Nielson, Husky ul 
Company; J. French Robinson, Consoli- 
dated Natural Gas Company; Roland \ 
Redman, Anderson-Prichard Oil Cor- 
poration; John Ruan, National Tank 
Pruck Carriers, Inc.; D. ‘T. Staples, Tide 
Water Associated Oil Company; Sidney 
\. Swensrud, Gulf Oil Corporation: 
Reese H. Taylor, Union Oil Company 
of California, and Roy J. Thompson, 
National Oil Jobbers Couneil 


California Standard Moves 
Powell to Manufacturing 


Fred Powell has been appointed assist 
ant general manager of Standard Ql 
Company of California’s Manufacturing 
department, with responsibility for co 
ordmating chemical manufacturing ac- 
tivities 

Powell, who joined California Stand 
ard in 1925, previously headed the sub 
sidiary, California Research & Develop 
ment Company, which has been dissolved 
following completion of its assignments 
for the Atomic Energy Commission 


Thomas of Sun Predicts 
Motor Vehicles of 1960 


About 63 million moter will 
be on U.S. highways in 1960, according 
to predictions by C. bk. Thomas, associ 
ate director of research, Sun Onl Com 
The Commerce Department esti 
mate of vehicles on the road in) 1953 
35 million. 

Other Thomas predictions 
compression ratio of passenger cars will 
be 8.5 to Ll, with a maximum of 10 te 1; 
engines will still be of autocvele type 
and will be power d by 81 octane regular 
and 9&8 octane premium prade 


ve bite les 


pans 


averaue 


vasolines 
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Newton Passes 40-Year Service Mark— 


J. L. Latimer, president of Magnolia Petroleum Company, presents John W. Newton, left, 
Magnolia vice president, a 40-year service emblem. Newton, manager of refining for the company, 
is also API vice president in charge of the Refining Division. 


’ 


Survey Shows 15 Cities 
Top 94 in Premium Octane 


50 cities in the US 
April survey by Fk. I. du 


Of the and Canada 
sampled in the 
ont de Nemours, 15 have 
tane ratimgs, Research, for 
vrade gasoline of 94 or better. 

Little Rock, Ark., had the highest rat 
ing of 95.2. the only city in the Due Pont 
survey having better than 95. Houston 
had 94.9, with Shreveport, La., followmy 
with 94.6, 

In the January survey, only nine of the 
checked in DuPont's quarterly 
survey had premium octane ratings of 94 
or better, At that time Shreveport had 
the highest rating of 94.5 

All but three of the cities surveyed in 
\pril had premium ratings of 90 or better 


AL but nine of the cities had the same 
or Slight increases m averayve octane rat 
mys, Research, for regular grade gaso 
lines as im the Last survey. All chanpes, 
both rises and drops, were small Balt 
more, Md., and Boston shared the top 
spot with ratings of 8&4 

Du Pont’s April, 1954, 
tests conducted on 718 
nium and 361 regular prade—samples 
of which were taken trom the same 
service Stations as those used im pre 
wherever possible The 
samples were all picked up between 


March 29, 1954, and April 5, 1954 


AVOTALC O€ 
prenuum 


cities 


survey reports 
fuels—.357 pre 
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Britain Holds AlOC Must 
Be Paid by Oil Consortium 


lran’s nationalized oi} can be 
brought back into the world) market, 
the five American and two other oil 
firms nevotiating with Tran must) pay 
Anglo-lranian Oil Company tor its 
holdings 


before 


Secretary Anthony Eden, 
negotiations on Anglo- 
Iraman’s former oi industry in’ tran, 
said: “OF course, the other parties, mm 
the event of an agreement bemy reached, 
will be paying Anglo-Iranian for the 
interest they will acquire.” 

Anglo-Tranian is to hold 40 percent of 
the consortium'’s interests, with another 
1) percent being held by tive American 
companies—-Standard Ohl Company 
(New Jersey), Standard Oil Company 
of California, The Texas ¢ oOmMpany, Gulf 
Oil Corporation and Socony-Vacuum 
Onl Company 

Royal Duteh Shell is to hold 14 per- 
cent, with Compagnie Francais des 
Petroles holding 6 percent 


Fore mn 
sy aking om the 


National Guard Honors 
Tide Water Associated 


Phe National Guard, Bureau of the 
Department of the Army and the Air 
Force, Washington, 1). ©., has presented 
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Type R2R Centrifugal Process Pumps Tide Water Associated Oil Company a 


top award for the company’s personnel 
policies of permitting and encouraging 
its employes to participate in Army and 
Air reserve activities. 

The award, called the “Meritorious 
Service Plaque,” was given in recogni- 
tion of the company’s “patriotic service 
and meritorious support of the National 
Guard” over the last four years 


vi “oy Vesper Becomes Head 
3X6 R2RSM “4691 . ° 

‘enh te Of Industrial Research 
rr Howard G. Vesper, vice president of 
Standard Oil Company of California, 


4 i 
anf 
—j a has become the new 
F » i of 
ey 


trial Research In- 
stitute, Inc. He is also 


| president Indus- 
\ 


president of Stand- 


eee LT Pr ws - gO ard’s subsidiary, 
t ‘== e California Research 
iJ No. 01580 8 Corporation. Vesper 


has been with Stand- 
TYPE & “ : A . 
a ee ard of California 


3 
3 








since 1922 and is 

widely known in pe- 

troleum industry and 
DISASSEMBLY: The Type R2R process OPERATING RANGE: Type R2R. Heavy research circles. 

pumps can be disassembled without dis- duty, process pumps are available in kK, D. Reeves, ex- 

connecting the suction and discharge pip- eighteen different sizes, enabling our engi- ecutive vice president 

ing. By firat removing the spacer from the neers to furnish units specially designed of Standard Oil De- Vesper 
spacer type coupling, and unbolting the and constructed for the particular work nig . . , 
casing from the cradle the entire cradle to be performed. velopment Company, Was elected vice 
and complete rotating element can be re- Capacities: 60 to 2000 Gallons per minute. president, succeeding Vesper. Reeves 
moved without disturbing the suction and Heads: Up to 400’. Speeds: 900 RPM to automatically succeeds to the presidency 
discharge piping. 4000 RPM. in 1988 . , 


BUILDERS OF OUTSTANDING PUMPS New members of the board of direc- 
SINCE 1869 tors, elected to three-year terms: War- 


ner Eustis, director of research, The 
CENTRIFUGAL and RECIPROCATING PUMPS Kendall Company, Boston; F. W. 
Stavely, director of Chemical and Physi- 
cal Research Laboratories, The Fire 
stone Tire & Rubber Company, Akron, 
Ohio; and R. E. Birch, director of re 
3510 search for Harbison-Walker  Refrac- 
Horizontal, Single Style, Double tories Company, Pittsburgh. 
Acting, Piston Type, Close Clear- C. G. Worthington continues as secre 


ance Pump. Designed to handle - - J 
<04on volatile liquids tary-treasurer of the organization 


Close Coupled Centrifugal Pump 
Interim Alkylate Goal 
Fast Nearing Attainment 


Additional alkyvlate facilities unde: 
contract by the military have reached a 


043 AA Horizontal, Duplex, Double Acting, al of > ROO) bi . : 3 Cc . 
° : , Side Pot, Piston Type, Ol! Bath total of 12, —- Re = oe 
Pedestal Mounted Centrifugal Power Pump nevotiations Wi probably lead to 1 


Pump interim goal of 18800 barrels a day by 
January 1, 1955, the military has re 
ported. 

A total of $82 million has been ap 
propriated by Congress for the over-all 
3556 program, which ts m addition to work 
bemyg done by PAD in the same field 
Double ledestal Bearing Centrt- Durable Duplex Packed Piston Pat- a nig ee ~ me ee 

nas Fame : corm Steam Pume, Side Pet fyee amount to $26,825,583. Expenditures 

necded to reach the interim goal are 

expected to be $49,175,583, leaving about 

$33 million for attaining the over-all 
program. 








Type R2R Process Pump 


ESTAMISNEO 1869 


DEAN BROTHERS PUMPS /NC. 


/NOIANAPOLIS /NO. ae ’ | Sohio Modifies Duties 

322 W Tenn Sr < Of Stewart and Spahr 
Branch Offices: NEW YORK, N. Y., HOUSTON, TEXAS beat SRASEINNEE tae dammeentieleaear of 
Representatives in Principal Cities Richard 5S. Stewart to assistant to the 


president and his election as a vice 
president. Charles E. Spahr, assistant to 
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Chapman List 960 is used 
for more different jobs than 
its kind. 


miititt 


a Ae! \.4 


th 


cA 


reliability over its wide range 

hardened gate and seats aS 

smooth operation 

and low maintenance under the 
roughest conditions. 

Here’s why: gate faces are super 

300 Brinell by Malcom: 

n’s exclusive process 


iss steel seat rings 


-pressure repacking eo* 
gate connection is now 
50% stronger where high stresses 
can develop + * © bonnet joint is 
rasketed OF ground metal-to-metal. 
For big ings | valves, it’s 
a winning case 
Available in 
Rising stem, 


inside screw» isi wm. screw Saanaaaaie™" _ 
j | 


welding ends. Press¥ ange Pekan 
380 psi at 1000°F to 206 i | | \\ 
100°F. For higher pressures» “if —_—. | 


List 999- Write for your copy, ° 
Catalog 10 now: 


The Cc 
. cern VALV 
wrecenue: REDEMD ACTURING E 
INE Indi COMPAN 
ian Orchard, Mass Y 


For more 
data on 
adve 
rtised products, use Read 
ers’ Servic 
e Cards, | 
, last page. 
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AT LOWER 
COST WITH 


FAMOUS DUO-STEP LEVERAGE 1S NOW AVAILABLE FOR THE 
FIRST TIME ON THESE SMALLER SIZED STEAM TRAPS. 
GET HIGHEST DRAINAGE CAPACITY AT LOWEST COST. 


60-D TRAP 


70-D TRAP 


| 


4 Distributors and Representatives in all major cities 


Duo-Step is the revolutionary double fulcrum 
principle that affords maximum leverage to 
“crack” the valve from the orifice seat, teamed 
with “Follow-through” power that opens the 
orifice completely. This double action actually 
gives you double the drainage capacity of 
ordinary steam traps. 


MODEL 60-D traps are of cast semi-steel construc- 
tion, designed for pressures up to 200 P.S. 1. 
and temperatures to 400°F. Duo-Step levers 
and brackets of stainless steel construction. 
Seats and discs are of Clark-loy. 42” or %4” 
horizontal inlet and outlet connections with 
Y%” test outlet and drain plug. Vertical inlet 
can be furnished in 2” or 4” size. 

MODEL 70-D traps are of cast semi-steel con- 
struction, designed for pressures up to 200 
P.S.1. and temperatures to 400°F. All work- 
ing parts of stainless steel construction. Seats 
and discs are of Clark-loy. Horizontal inlet and 
outlet connections located at bottom of trap 
body for close-to-the-floor installations. 


MODEL 70-TD for pressures to 150 P.S.1. and 
temperatures to 375°F. is available WITH BUILT- 
IN THERMAL BY-PASS at additional cost. 


FOR COMPLETE INFORMATION CONTACT YOUR CLARK 
REPRESENTATIVE OR WRITE FOR NEW 
OUO-STEP BROCHURE 


HOME OF DUO-STEP AGE 


MANUFACTURING COMPANY 


1830 EAST 38th STREET 
CLEVELAND 14, OHIO 


For more data on advertised products, use Readers’ Service Cards, last page 


What's Happening. « « 


the president who has been a vice presi 
dent—transportation, was reappointed, 
and reelected a vice president. Spahr 
was relieved of responsibilities of the 
Fransportation department so that he 
could give his full time to duties as 
assistant to the president 


Tomlinson Succeeds Brown 
In Sinclair Refining Post 


Sinclair Oil Corporation has announced 
the appointment of Vo R. Tomlinson as 
counsel of Sinclair 
Refining Company, 
its principal market- 
ing and manufactur- 
ing subsidiary. Tom- 
linson succeeds the 
late Walter Fk. Brown 

Since 1945 Tomlin- 
son has been serv- 
ing as general attor- 
ney of Sinclair Re- 
fining Company. He 


| originally joined Sin- 


clair’s Legal depart- 
ment in 1926 im its 
Chicage office 


Stanolind Gives 16 
Fellowships for '54-55 


Fifteen colleges and universities have 
been awarded a total of 16 Stanolind Ol 
and Gas Company fellowships for the 
1954-55 academic year 

The schools and the fields of research 
in which the grants will be made are: 
University of California (Berkeley), geo 
physics; California Institute of Technol 
ogy, geochemistry; University of Colo 
rado, geology; Columbia University, 
veophysics; Kansas State College, chem 
istry; Louisiana State University, pale 
ontology; University of Oklahoma, pe 
troleum engineering; Oklahoma A. & \ 
College, mechanical engineering; Uni 
versity of Pennsylvania, accounting; 
Pennsylvania State College, petroleum 
engineering; Rice Institute, chemical en 
gineering; University of Texas, geology 
and petroleum engineering; Texas A. & 
M. College, petroleum engineering; Uni 
versity of Tulsa, petroleum engineering ; 
Yale University, geology 

Each fellowship carries a stipend of 
$1500, and also provides for tull payment 
of tuition and laboratory fees. Stanolind 
fcllowships are available to all qualified 
students, with selection of the fellows to 
be made by the respective schools in 
cooperation with Stanolind 


Tomlinson 


Three Draw New Posts 
At Phillips Petroleum 


Phillips Petroleum Company has 
made three management changes in tts 
rocket fuels and refining Operations 
FF. M. Files has been transferred trom 
Salt Lake City, Utah, to MeGregor, 
Texas, as manager of manutacturing at 
Nir Force Plant No. 66, ope rated by the 
Rocket Fuels division of the company’s 
Research and Development department 
George F. L. Bishop, previously super 
intendent of Phillips’ Okmulgee, Okla. 
refinery, has replaced [gles as Northwest 
division refining supermtendent at Salt 
Lake City. Replacing Bishop as superin- 
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Bucyrus-Erie 
Crane-Excavators 
Reduce Your 


—~—. rye ~6=Maintenonce Costs 
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Handling materials on process units, 
excavating for leaks, general construc- 
tion work -— in fact, any lifting or digging 
job around your refinery can be handled 
by a convertible Bucyrus-Erie crane- 
excavator with top efficiency and econ- 
omy. 

High lifting capacity per pound of 
weight, and ability to inch loads into 
place are two big reasons for the out- 
standing lifting crane service provided 
by Bucyrus-Eries. An independent boom 
hoist* enables operator to change boom 
angle at any point in the cycle .. . per- 
mits accurate positioning of loads. Posi- 
tive controls make raising and lowering 
of boom safe, sure, and simple. 


*Standard on all models except 10-B; available on 10-B 
at slight additional cost. 
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— 


a on™ 


- 
ee 


£ 


Top-flight crane performance is only 
one of the services you can expect from 
Bucyrus-Eries. Each machine is readily 
convertible in the field for operation as 
shovel, dragshovel, dragline or clam- 
shell and produces hich output at low 
cost with any type of front-end equip- 
ment. Let your Bucyrus-Erie distributor 
show how these machines can reduce 
maintenance costs for you. 1754 


BUCYRUS-ERIE COMPANY 


South Milwaukee, Wisconsin 
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tendent of the Okmulgee refinery was 
L. H. Vautrain, assistant superintendent 
of the Sweeny, Texas, refinery. 


: What's Happening. « « 
WutadleA Fire Parad 


Shell Oil Elects Peet to 
Succeed Lakin on Board 


E. C. Peet, vice president in charge of 
finance at Shell Oil Company, was 
elected to the board of directors of the 

company at a recent 
annual meeting of 
shareholders. He re- 
places P. EK. Lakin, 
formerly vice presi- 
dent and senior rep- 
) resentative on the 
\ . ~ West Coast, who re- 
cently retired after 
39 years of service. 

Peet has been with 
Shell since 1919, 
starting as a clerk. 
He was appointed 
vice president and 
treasurer in 1944 and 
CATALYTIC Peet senior financial of- 


CRACKING UNITS ficer of the company in 1949. 


Count ‘em — seven propane storage tanks — . 
a potential disaster area for most petroleum FRACTIONATION Stanolind Sets Up Staff 


properties. Not so at this large refinery though. SECTION vill eration 
“Automatic” FIRE-FOG is ready at all times to ee Of Browns ille map cal O 
detect and extinguish the smallest blaze before FR, seggeoice vod "hens ek Eee 
it becomes a large one — before it shuts down PUMPING by Stanolind Oil and Gas Company 


operations, damages equipment, reduces profits. STATIONS Named were: Paul R. Schult, manager, 
chemical plants; Larry L. Smith, superimn- 


Many installations of ENGINEERED “Automatic” tendent-chemical plants; Gilbert F. Moore, 
FIRE PROTECTION have been made in refinery operating superintendent -chemical plants, 
and t hemical : h h h Duane W. Farnham, synthesis plant super- 
ps —— properties throughout the intendent; Fred F. Diwoky, chemical plant 
Western Hemisphere and the record speaks for superintendent; J. Donaven Wells, chief 
itself: “Complete control of fire within protected mechanical engineer-chemical plants; and 


H <= “ave c mg ‘rvisor- 
creas — in seconds!” Joe C. Weaver, Jr., technical supervisor 
chemical plants 


‘ : These seven men will be actively in 
If you're the one responsible for plant safety and si at Cece, Miia inne 


continuity of production, we'd suggest an early operation, involving the former Carthage 
review of your fire hazard safeguards. Then, — om — plant, cage vet 
. chenneal plant, and the storage termina 
whether you needs call for protection by ennervaes formerly operated by U.S. Industrial 
of “Automatic” Sprinklers, water spray, chemical Chemicals Company 
or mechanical foam, carbon dioxide, or dry 
powder, we'll gladly provide, at no cost to you, Great Northern Names 
PUMP preliminary engineering service. Through this 
ROOMS you'll be able to evaluate the McCants Plant Manager 
economic and adaptability fea- ; M. T. McCants has been appointed plant 
tures of each method of protection = manager for the new refinery to be con- 
TRACT f isk structed by Great Northern Oil Company 
EX CTION or your own risk. ot Pine fiend. Mion 


Initial capacity of the refinery, which ts 


ems Write or call us today for an now expected to be completed late in 1955, 
appointment with a “Safety will be 20,000 barrels per day. McCants 
BUTADIENE First” future. will be in charge of the construction and 


technical development of the plant 


= 

Pte "* 
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TANK FARMS McCants goes to his new position from 
’ Corpus Christi, Texas, where he has been 
associated with Great Southern Chemical 
Corporation as general plant superin- 

tendent since 1951 


Texas Eastern Elects 
Saunders Vice President 


J. B. Saunders, Jr., president of Tri- 
angle Refineries, Inc., was recently 
elected a vice president of Texas Eastern 
Transmission Corporation. He continues 
as president of Triangle 
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What's Happening... | 


Pollution Control Group 
Elects Larson President 


Gordon P. Larson has been elected 
president of the national Air Pollution 
Control Association. He served as first 

vice president of the 
association during the 
past year and has been 
one of the nine di- 
rectors for the past 
two years 
As director of the 
Los Angeles County 
Air Pollution Control 
District, Larson spear- 
headed the work which 
led to the first identini- 
cation of gasoline 
Vapors as an air con- 
taminant. His election 
came after he was 
Larson nominated by more 
than 50 air pollution and smoke control 
officials from cities and counties over 
the U. S. and Canada 

Two encyclopedias—.1merican Peoples’ 
Encyclopedia and Encyclopedia of Cheimt- 
cal Technology—this year selected Larson 
as the outstanding authority to author 
their air pollution control sections, 


Better Write-Offs Asked 
On Anti-Pollution Units 


Oil refineries and other industries re 
sponsible for air pollutants should not 
be “penalized” by federal tax laws in 
writing off cost of prevention equipment, 
Morris Poulson, Los Angeles mayor, 
declared last month. 

Testifying in favor of legislation to 
encourage installation of prevention 
equipment before the Senate Banking 
Committee, he proposed that “the tax 
write-off provision should be applicable 
for a period of two years only.” A five 
year depreciation period is presently pro- 
vided for. He told the committee that 
the industries are only seeking a “fair 
deal.” 

He explained that his proposal, if put 
into practice, would compel the neces- 
sary installation to be contracted for 
and completed within two years from 
the effective date of the legislation 


Snell Makes Changes in 
Engineering Department 


Staff promotions and additions in its 


Engineering department have been an- | 


nounced by Foster D. Snell, Inc. Gabriel 


Appleman, chemical engineer, has been | 


placed in charge of process design. S. E 
Taub, also a chemical engineer, will now 
handle purchasing for the Hull! Company, 
Foster 1). Snell Research, Inc. G. J. Bay- 


ern, formerly with American Cyanamid | 


Company and General Aniline & Film 
Company, has been named to head the 
package engineering on chemicals used by 
the Department of Defense. J. W. La 
Cerra, previously with The lLummus 
Company, will head the Spray Dryer sec 
tion, John Hegedus, a graduate of Co 
lumbus University, has been added as a 
junior chemical engineer in process design, 
and L. Petrone, a graduate of Polytechnic 
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Baniam keeps trenching on 


schedule when going gets rough! 


Handles Tough Shale ...Rock... 
and is a Real ‘Swamp Walker’’ 


Here’s the ideal rig for all kinds of trenching. It’s the lowest cost crawler in its 
class. Yet, it’s built with big machine features to do big jobs. Two-Speed Indepen- 
dent Travel ailows hoist, swing, carry-the-load while traveling - all at the same time. 
Fast line and swing-speeds and instant acting straight mechanical controls mean 
High Speed Operation. Low Center of Gravity with wider, longer crawler base gives 
proper balance with adequate clearances. Power Up and Power Down Boom Hoist 
is standard equipment at no extra cost. Lifts up to 10,000 Ibs. Low Ground Bearing 
Pressures as little as 2% p. s. i. with 32” pads let you 
go most everywhere. Also available with 16” or 24" 
pads. 9 Fast-Change Front End Attachments quickly 
adapt all Bantams to lifting crane, drag, shovel, pile 
driver, clamshell or concrete bucket operations. 

Find out how you can speed up your excavating 
and lifting jobs . .. yet save on costs. A Bantam is the 
most versatile “tool” you can own! Mail this coupon 
today! 

Bantam also mounts on Trucks and Carriers 


GB ScHteo, » pp AS oes 
: , ' Carrier Mounted for 
r - Fast Mobility 


COMPANY © 285 Park $+. 
Waverly, lowe, U.S.A. -—S Se eee ee em ee e@w eee | 
$B-PL.2 


Crane __._ Shovel 
CLIP... Mail Today __.Drag Concrete Bucket 
for More Information Backhoe Pile Driver 


about the 
C-35 BANTAM —Clam __.._Backfiller 


Title 
World's Largest 
Producer of 
Truck-Cranes and i Address 
Excavators t 


| 
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MARSHALLTOWN, IOWA 


@ Above—Factory No. 1. Over 255,000 sq. ft. of 
floor space. The industry's most modern plant. Here the 
world's largest production of pressure and liquid level 
control equipment is made possible by Fisher's un- 
equalled research, design, engineering, testing and 
manufacturing facilities. 


@ At left—Factory No. 2. Over 67,000 sq. ft. of floor 
space. A major unit in Fisher's continuing expansion 
program of increased facilities and production. 


FISHER 


PRESSURE 
REGULATORS 


7. 
REGULATORS 


LIQUID 
LEVEL 
CONTROLLERS 


DIAPHRAGM 
‘ CONTROL 
VALVES 





PUMP 
GOVERNORS 


. . ! * rt 
LEVER and i : ee — 
FLOAT LOS ANGELES i ODESSA mg CORPUS CHRISTI 


Carter- Vinson Ss “eM Puffer- 
stoma rs Prony . Supply Co. Sweiven Co. 








SERVICE 
DIRECTORY 


ALBANY MINNEAPOLIS (Hopkins) 
Malcolm W. Block & Co. J. F. Schultz & Co. 
* a * MONTREAL 
pp Cos Process & Steam 
ATLANTA pecialtias, In 
Ritteimeyer & Co., Inc. MUSKEGON 
BALTIMORE DuBois- Webb Co. 
Rhodes Controls Co. NARBERTH, PA. 
BIRMINGHAM Clifford B. Ives & Co. 
Jos. W. Eshelman & Co., Inc. NASHVILLE 
BOSTON (West Newton) Johnson & Scott 
Wickersham, Petty & Co. + 7 ee 
BUFFALO hn Co 
W. J. Sommers Co. New YORK 
* CALGARY alcom W. Black & Co, 
Burbe cing & NORTH LITTLE ROCK 
ps Johnson & Scott 
CHARLOTTE + ODESSA, TEXAS 
Robert E. Mason & Co. f pply ¢ 
CHICAGO PHOENIX 
General Meters & Cone & Wallace Co, 
Controls Co PITTSBURGH 
CINCINNATI W. A. Stoeltzing 
Harry . Porter Co. * PORTLAND, ORE 
CLEVELAN Richard H Brown & Co 
A. E. the ke 4 Ca RICHMOND 
* CORPUS CHRIS W. H. Kidd & Co, 
Pulter «sw * SAN FRANCISCO 
toe ye BF ede 
Vinson ply SAN JUAN 
* DENVER F. A. Ortiz & Co 
loy & x! SALT LAKE CITY 
+ DETROIT Williams, Gritton & Wilde 
ebb € + SEATTLE 
Borrett & Yost 
* SHREVEPORT 
. HOUSTON hn inter ¢ 
Pulte ven Co * soutn "EOMONTON 
INDIANAPOLIS pineering & 
Acme Engineering Agency 
KANSAS CiTy $s? Louis. 
Sullivan-Meors Co. H. D. Hole & Ca 
* tos ANGELES + TORONTO 
F peorge W. Beecroft Co, 
Louisvitte itd 
Allan K. Cook Co. + TULSA 
ee ¥ ‘ pply ¢ 
. VANCOUVER 
MEMPHIS Northern Columbia Process 
Johnson & Scott Equipment Co. 
MILWAUKEE WICHITA 
Warren D. Ehrke & Co. Sullivan-Mears Co, 


s Field Stock 


Houston ‘il NEW ORLEANS DALLAS A> TULSA 
Puffer- John H. Vinson Se Vinson 
Sweiven Co. Carter Co. Supply Co. Supply Co 





Grating by BLAW-KNOX 


where can you use 
steel grating? 


You undoubtedly use a lot of steel grating in your plant—floors, 
platforms, walkways, catwalks and stair treads, for example. 

But how about grating for fan guards and shelving -for covering 
open pits and light wells? And how about other uses throughout your 
plant that no one has thought of —as steel grating is adaptable to 


many uses. 

If you have any problem about a common application or an unusual 
application or a possible application, we'll be glad to hear from you. 
And to give you a prompt answer. 


Only Blaw-Knox Electroforged” 
Steel Grating and Stair Treads 


—have these five exclusive features: 


1. rigid one-piece construction—easy to install 

2. all surfaces accessible—easy to paint 

3. no sharp corners to clog—self-cleaning 

4. maximum open area—for light and ventilation 
5. non-slip twisted crossbar —safe footing 


A short note will bring you a copy of new Bulletin No. 2365-R—a 
dimensional sketch will bring you a quotation. 


“~S BLAW-KNOX COMPANY 
BLAWAN 2005 Farmers Bank Building + Pittsburgh 22, Pennsylvania 


BLAW-KNOX EQUIPMENT DIVISION 
GRATING DEPARTMENT 





GRATING APPLICATIONS: floors + platforms + walkways * catwalks * stair 
treads * fan guards + shelving * and many other uses, both outdoors and 
indoors, for versatile steel grating. 
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Institute of Brooklyn, has been added to 
the Snell staff as a junior chemical en- 
gineer to undertake research in engineering 
physics 


Hercules to Take Over 
Missouri Ordnance Works 


Hercules Powder Company has an- 
nounced it will lease with an option to 
buy the government-owned Missouri 
Ordnance Works at Louisiana, Mo., for 
$3,625,000. As builder and first operator 
of the plant, Hercules had the option of 
taking over the plant from the U. S. 
Army Corps of Engineers at the highest 
bid received by the government for the 
property and is now exercising that 
option 

The works consists of three high pres- 
sure anhydrous ammonia lines using nat- 
ural gas as a raw material, having a 
capacity of approximately 42,000 tons of 
ammonia annually. Rehabilitation of the 
plant will begin immediately. 

The company expects that production 
of ammonia will begin within’ three 
months, and capacity operation of the 
three lines will be reached within five 
months from the signing of the contract 


Laramie Shale Plant Said 
Not Affected by Fund Cuts 


Proposed cuts in funds for Interior 
Department’s oil and gas activities will 
definitely “not affect” the operation of 
the Bureau of Mines’ Laramie, Wyo., 
oil shale plant. This assurance was given 
the House of Representatives last month 
by Appropriations committeemen 

The House later gave its support to 
the committee’s fund-trimming 

To the question, would slashing of 
Sureau funds result in reduction of 
Laramie activities, a committeeman said: 
“The plant has now reached the point 
where production of oil from shale has 
advanced the farthest of any plant in 
the U. S.” 


Sun Oil Sets Date for 
New Refinery Dedication 


The new Sarnia, Ontario, Canada, re- 
finery of Sun Oil Company, Ltd., will be 
dedicated this month. Principal speaker 
will be C. D. Howe, minister of Trade 
and Commerce and Minister of Defense 
Production, Dominion of Canada. Joseph 
N. Pew, Ir, president of the company, 
will also make an address. 

Following the ceremonies, the guests 
will be conducted on tours of the 15,000 
barrel-a-day refinery, located on the bank 
of the St. Clair River 


General Petroleum Vet 
Retires After 37 Years 


Thomas J. McDermott, shift foreman 
at General Petroleum Corporation's Tor- 
rance, Calif., refinery, retired last month 
after nearly 37 years of refinery service 

McDermott was shift boss on the 
original stills at Torrance when the then 
tiny refinery first went on stream Feb- 
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You will Dump High Costs, too.. 


... When you install the Dempster-Dumpster 
System of Bulk Materials Handling 


Manufacturers over the nation have learned 
to eliminate the costly and inefficient method of 
handling bulk materials with conventional dump 
trucks, drivers and loading crews. You can equip 
one truck with a hydraulically operated Demp- 
ster-Dumpster. Then, inside or outside buildings 
at convenient accumulation points, you simply 
place detachable Dempster-Dumpster Containers, 
in capacities up to 4 times that of conventional 
dump truck bodies, with each designed to suit 
the materials to be handled—be they solids, 
liquids or dust .. . hot or cold . . . bulky, light 
or heavy. Containers shown at left, all handled 


oe 
PICK UP - 


DEMPSTER BROTHERS, 
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by one Dempster-Dumpster, are only a few of 
the many available or that can be built to meet 
your needs. The Dempster-Dumpster, operated 
by only one man, the driver, serves scores of con- 
tainers . . . one after another, as shown below. 

You climinate trucks standing idle. You 
eliminate re-handling of materials. You eliminate 
loading crews. You increase efficiency, sanita- 
tion and good plantkeeping with this Dempster- 
Dumpster System—the lowest cost method of 
bulk materials handling ever devised. Write to 
us for complete information. Manufactured ex- 
clusively by Dempster Brothers, Inc. 


554 Dempster Bidg., Knoxville 17, Tennessee 
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An ENGINEERING Principle , 





—protects piping 
connections against: 


1. Expansion — Contraction 
2. Vibration — Shock 
3. Pump Pressure Surges 


BALL JOINTS 


po sean Guee ten a @ Nothing Moves Like a Ball! is an old 
y piping problems . . eae . . 

where fentble connections engineering principle but there is nothing old 
are needed to allow for about the use of 3” Barco Ball Joints, as shown 
movement, overcome mis- in the above picture. This is the newest, most 
po nay er ng piping successful, most economical method of pro- 
— ey Se tecting connections to modern, high capacity 
refinery pumps against Hydraulic Shock Loads, 


~ MAXIMUM FLEXIBILITY. Up vibration, and expansion. 
to 40° side flexibility with ; 
360° rotating movement Equally modern is the use of the two big 6” 


joints on the main tank piping to protect ex- 

Angle or straight; threaded pensive valves against (1) pipe expansion and 

or flanged connections. For contraction, (2) possible earth shock, and (3) 

pressures to 7,500 psi; tem- tank settling. 

. ~ neceergarld 1 ge Barco Ball Joints have proved to be without 
equal for this kind of service. They are blow- 

CHOICE OF MATERIALS. out-proof, fireproof — simple and rugged. 


Built to meet service require- . er e¢ 
monte fer seam, oll, gucatine, They require no lubrication and minimum 
water, chemicals, and other maintenance. 


Avide. We will be glad to send you complete infor- 
. ENGINEERING RECOMMEN- mation about Barco Ball Joints and how to 

DATIONS. Barco will be glod use them. Worldwide Sales and Service. 

to send you complete infor- 


mation~ASK FOR BULLETIN |  BARCO MANUFACTURING CO. 


No. 215. 
542F Hough Street . Barrington, Illinois 





. MANY STYLES AVAILABLE. 
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[ wots Hoppenings 


ruary 22, 1929. His entire service, since 
June, 1917, has been in refinery opera- 
tions at both Vernon and Torrance 


Coal Industry's Earnest 


| Would Curb Oil End Use 


Petroleum should be confined to 
“mobile energy” uses, for such as auto- 
mobiles, trucks, airplanes and farm 
tractors, and “stationary energy’’ re- 
quirements left to coal. This move, ad- 
vocated last month by Frank W. karn- 
est, Jr.. president of Anthracite Institute, 
echoed an earlier statement by United 
Mine Workers Chief John L. Lewis, 
whe called for “a national fuel policy.” 

karnest’s statement was part of bid 
made by Earnest, Lewis and Tom Pick- 
ett, executive vice pre sident of National 
Coal Association, to gain support in a 
drive to curb petroleum imports, par- 
ticularly residual. They charged it is 
“dumped on the Atlantic Coast at prices 
deliberately set to undersell coal.” 

In a talk to a coal industry conference, 
Interior Secretary McKay sympathized 
with the plight of the coal industry but 
made no direct comment on the oil im- 
ports question, Instead, he stressed 
alternative methods of improving coal's 
economic position, pointing out that 
synthetic liquid fuel from coal is fast 
becoming competitive with petroleum 
products. 


| Sinclair Oil Founder 


Will Retire This Month 


H. F. Sinclair, founder of Sinclair Oil 
Corporation, will retire from the com 


| panys’ board of directors with the ex 


piration of his present term this month 
He has been a member of the board since 
the company’s formation in 1916. He re- 
tired as president of the company in 1949, 
was succeeded by P. C. Spencer, and 
continued as a member of the board and 
its honorary chairman 

To fill the vacancy created by the re 
tirement, the board has nominated Win 
Gage Brady, Jr., former chairman and 


ag nt of the National City Bank of 


New York and present chairman of the 
boards of American Enka Corporation 
and Fundamental Investors, Ine 


|New Dow Tanker Put 


In Service at Freeport 

The Marine Dow-Chem, a new 551- 
foot tanker leased by The Dow Chemical 
Company, was put in service last month 
carrying chemicals produced at Dow's 
Texas division at Freeport. The vessel, 
esjtecially equipped to carry liquid chem- 
icals, left Freeport destined for markets 
on the Eastern seaboard. 


Esso Names Gorringe Head 


| Of Executive Development 


James N. Gorringe has been appointed 
coordinator of management development 
at Esso Standard Oil Company, succeed- 
ing Owen W. Humphrey, retired. He 
will head a program undertaken in 1945 
to build a reserve of qualified people as 
replacements tor key management post- 
tions and to assist management people 
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te function more effectively im thetr 
present jobs 

Gorrimge has been employe relations 
manager of three of the company’s plants 
and most recently was assistant process 
superintendent at the Bayonne, N 
rehinery 


Tide Water Associated 
Assigns Chapman to Japan 


Irving I. Champan will replace bdward 
P. MeCall as vice president and director 
of Mitsubishi Oul 
Company, Ltd., with 
headquarters in 
Pokve, Japan 

lide Water Asso 
ciated has a 50) per 
cent mterest m= Mit 
subishi OW Com 
pany, Ltd, which 
owns and operates a 
petroleum retmery 
in Japan. MeCall is 
returning to “Tide 
Water Associated 
service in the UL S 
atter having com 
pleted assignments 
im the Philippines and Japan 

Chapman has been in the service of 
Tide Water Associated sinee 1928 For 
several years, he has been assistant man 
ager of operations of the company’s West 
ern Sales division 


Chapman 


Standard Oil Development 
Wins First TIPRO Award 


The Texas Independent Producers and 
Royalty Owners (TIPRO) last month 
presented its first annual “award of merit” 
to Standard Oil Development Company 
The award went to Standard for its com 
pletion last year of the “Fluid Coking” 
proce ss 

M. B. Bryant, president of TIPRO, 
Whose members represent almost) one 
third of Texas’ oi) output, said his ot 
vanization plans to make the award an 
annual affair “in recognition of outstand 
ing achievements within the oil industry.” 
He said Standard Oi Development, 
central research affiliate of Standard Ohl 
Company (New Jersey), was singled out 
tor the first award because of “the bene 
fits Fluid Coking brings to the industry 
as a whole.” 


Indiana Standard Adds 
Gilkes as Patent Attorney 


Arthur G. Gilkes has become a senior 
patent attorney im the Development and 
Patent department of Standard Oil Com 
pany (Indiana) at Chicago. He had been 
a partner inthe patent law tirm of Adams, 
Forward and Mclean, New York, since 
1949. Previously he was with Pennie, bed 
monds, Morton and Barrows, New York 


Atlantic's Colley Retires 


Robert Hh. Colley, board chairman of 
Phe Atlantic Retining Company, has re 
tired. Chairman since 1952, he will con- 
tinue as a member of Atlantic's board 
He has been active m the ol medustry 
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HIGH EFFICIENCY 





‘Cochrane ZEOLITE SOFTENERS 


provide easy, economical operation 


| 


Deminerolizers ° 
Reactors . 





The Cochrane Hydromatic Single Control Valve 
provides positive, accurate control of all phases of the softening 
and regenerating cycle. 

It is so simple to operate that no technical knowledge 
of the softening process or the equipment is required. 
High quality effluent is thus assured at a minimum cost 
and maximum delivery. 

Cochrane engineers and manufactures every type 
of precipitation and ion exchange water conditioning 
equipment, thus assuring you unbiased recommendations 
for equipment best suited to your requirements. Cochrane’s 
complete service provides single responsibility for engineering, 
fabrication and continued satisfactory operation. 

For complete details on Cochrane Zeolite Softeners, 
use the coupon below. 


Cochrane 
CORPORATION 
3115 17th STREET, PHILADELPHIA 32, PA. 


Representatives in 30 principal cities in U.S.; Toronto, 
Canada; Mexico City, Mexico; Paris, France; Havana, 
Cuba; Caracas, Venezvela; San Juan, Puerto Rico; 
Honolulu, Hawaii. 


Pottstown Metal Products Division— 
Custom built carbon steel, alloy and non- 
ferrous products. 


€100.8 


COCHRANE CORPORATION 
3:15 No. 17th ST., PHILADELPHIA 32, PA. 


Send me a copy of Publication 4520-A on Zeolite Softeners. 


Name Title 








Company 


Address 





a Zone____State 





Dealkolizers 
Specialties 


Hot Process Softeners . 
Deoerctors . 


Hot Zeolite Softeners ° 
Continveus Blow-Off © C-B Systems ° 


For more dota on advertised products, use Readers’ Service Cards, lost page 283 





Safer than Slippery Flooring | 


Pe cassie 





A matador is aware of the risks in his job 
but because SLIPPERY FLOORS GIVE NO 
WARNING—often look safe—workmen can 
be killed or hurt before they know their 
danger! A practical remedy is A. W. 
Surer-Diamonp—tough, rolled-steel floor 
plate with an exclusive, engineered raised- 
diamond surface. SupeR-DiaMOND puts 
10 anti-slip traction points in every foot- 
step—gives maximum foot safety at low 
cost. Investigate Super-Diamonp for 
accident prevention. Write for new 
Booklet SD-17. 


Economy Rolled Steel Floor Plate 
ALAN WOOD STEEL COMPANY 


CONSHOHOCKEN, PA. 


Other Products: A.W. ALGRIP Abrasive Rolled Stee! Fioor Plote 
Plates © Sheet © Strip « (Alloy and Special Grades) 


What's Happening... 


for over 48 vears and started with 
Atlantic in 1919 


Pierre du Pont, Noted 
industrialist, Dies 


Pierre Samuel duo Pont, industrialist, 
philanthropist and head of the Du Pont 
family, died suddenly last month at Wil- 
mington, Del. He was &4 

With two cousins, Alfred |. and T 
Coleman du Pont, Pierre S. du Pont ac- 
quired Fk. I. du’ Pont de Nemours & 
Company, Inc., at the turn of the century 
Under the direction of these men, and a 
later period under Pierre and his two 
brothers, Irenee and Lammot, the com- 
pany was transformed from a maker of 
black powder to one of the greatest 
chemical enterprises in the world_Pierre 
Samuel du Pont contributed ae 
only to the chemical field, but throdwh 
contribution to education, to many other 
fields as well 


California Standard Sets 
Educational Aid Program 


Standard Oil Company of California's 
program in support of higher education 
in the U. S. will amount to more than 
$275,000 for the 1954-55 school vear, 1 
S. Petersen, president of the company, 
has announced 

The program will take the form of 
vrants-in-aid to the schools, as well as 
iellowships and scholarships. The 
yrants to schools amount to $150,000 
and are primarily for fundamental scien 
tific research. The remainder of the 
amount will be distributed over 173 fel- 
lowships and scholarships. Eight um 
versities will participate in the program 
In all cases, the selection of scholarship 
winners will be handled by the schools 
or farm groups concerned and not by 
Standard 


Stanolind Employes Beat 
Safety Mark Sixth Time 


For the sixth year in a row, the em 
ploves of Stanolind Oil and Gas Com 
pany have achieved an aceident rate of 
less than 3.50 for over-all company op 
erations. The 1953 rate was 3.02, second 
lowest in Stanolind’s history. The record 
low rate of 2.90 was set in 1952. Fre 
queney rate for the on mdustry as a 
whole m 1953 was 9.00 

The accident frequency rate figure in- 
dicates the number of disabling injuries 
for each nullion man-hours of work. In 
1953, Stanotind had an average of SO15 
emploves who worked a total of 17,205,- 
X85 hours, with only 52 lost-time acements 


Earle Gard Will Study 
Middle East Opportunities 


Karle W. Gard, well) known in the 
petroleum and chemical industries, has left 
for the Mediterranean, the Middle Fast, 
and Turkey, to continue a study of eco 
nomic conditions and busine ss opportuni- 
ties in these areas. Gard negotiated the 
contract: for Turkey's first petroleum re- 
finery, now under construction. He has 
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What's Happening... 


spent more than 20 years in plant manage- 
ment and operation and for the past 15 
vears has devoted himself entirely to the 
engineering design and = construction of 
specialized petroleum and chemical plants 


Bunn of Phillips Given 
Hanlon Award at Dallas 


The Hanlon Award, highest honor in 
the natural gasoline industry, was 
awarded last month 
to George PL Bunn, 
manager of the Gas 
oline department, 
Phillips Petroleum 
Company, Partles 
ville, Okla. The pres 
entation was made at 
the 33rd annual con 
vention of the Nat 
ural Giasoline Asso 
ciation of America 
held at Dallas 

Bunn is the eight- 
ecenth recipient of 
the Hanlon Award, 
conferred annually Bunn 
by NGAA for outstanding service to the 
natural gasoline indusrty. The citation 
to Bunn read in part: “We are recoy 
PALIT this man as a constructive 
critic, enthusiastic booster, capab le enu- 
neer and executive There is) ne 
phase of our industry with which he ts 
not familiar and his tar reaching inter- 
ests and attention to details has made 
him a leading figure in) councils 
wherever problems of the natural gase 
line industry were under consideration.” 
Bunn joined Phillips’ natural gasoline 
staff in 1922 
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Pan American Gives Grant 
To Notre Dame University 


Pan American Refining Corporation 
has announced a financial grant to the 
University of Notre Dame to support 
research in radiation chemistry. The 
radiation work will be under Dr. Milton 
Burton, professor of chemistry, Univer- 
sity of Notre Dyan 

Research will be fundamental in 
nature and the work will involve the 
effect of beta and vamma radiation and 
also electric discharge on hydrocarbon 
reactions at clevated temperatures 


Louisiana Subsidiary 
Of UOP Gets New Name 


The corporate name of Universal Oil 
Products Company of Louisiana, at 
Shire veport, has been changed to Umiversal 
Polychem Company r 

The change will in no way atfect the 
operations or policies of VOP’s manufac 
turing tacilities at Shreveport. The board 
of directors of the subsidiary company re 
mauns unchanged, and Universal Polychem 
Company will continue to function as its 
predecessor did 


Union Oil Elects Lowrey 


A. J. Lowery, vice president of Union 
Onl Company of California, has been 


elected to replace W. W. Valentine on 
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Mtn, «+ Teflon "cy" om withstand 


1. Temperature from —94° F. to +482° F. 
2. Any corrosive liquid or gas 


Why repack with ordinary materials when 

corrosively inert “John Crane”’ Teflon 

“C-V" Rings will effectively seal any 

hydraulic fluid, including the newly developed synthetics, and 

resist high temperatures as well. Also, they have extremely 

low friction characteristics will not shrink, swell, harden, 

dissolve, corrode or deteriorate. Ideal for use on all valve 

stems and reciprocating pumps as well as many centrifugal 

and rotary pump applications. Cross-section design allows 
effective sealing at finger-tight gland pressure. 

‘John Crane”’ has developed a complete line of standard 

size Teflon ‘‘C-V”’ 

TEFLON METAL TEFLON METAL Rings and male and 

ROME female adapter rings 

to meet practically 

every need. If you 

have special require- 

ments, ‘‘ John Crane” 

can mold additional 

sizes to fit your stuff- 

ing box requirements. 


+8 


ree 
ngs are sec Jed for 


nale and female adapters 


Send for complete information, including this 
illustrated technical booklet, ‘The Best in Teflon."’ 
Crane Packing Co., 1820 Cuyler Ave. 
* Du Pont trademark Chicago 13, ill. 
In Canada: Crane Packing Co., Lid., 
617 Parkdale Ave., N., Hamilton, Ont. 


For more data on advertised products, use Readers’ Service Cards, last page. 





0 OC Fb on Orsi aelela 
Stainless Castings 


.--to stop 


CORROSION 
even at the w weld 


Now, for the first time you can spe- 
cify 0.03 Max, Carbon stainless 
castings, in many forms, for greater 
corrosion resistance. ESCO offers 
static and centrifugal castings in all 
18-8 and 18-8 MO analyses, which 
are guaranteed to contain a maxti- 
mum of only 0.03 per cent carbon. 


No Carbide-Dissolving Anneal 
Needed After Welding 
Most castings must be welded to 
component parts during installation. 
The higher the carbon content of a 
casting the more ‘‘carbide — 
tion” during welding. Carbide pre- 
cipitation often means severe cor- 
rosion adjacent to welds—unless the 
casting is heat-treated after welding. 
Heat-treating after fabrication is an 
always difficult, sometimes impos- 
sible job. 

ESCO 0.03 max. carbon castings 
can be welded into working position 


.-- the toughest 
corrosion problems 
wind up at... 


and be ready for action immediately 
— without loss of corrosion resist- 
ance. Result: Dependable, corrosion- 
resistant operation. A definite cut in 
operating costs. 


Excellent Welding 
Characteristics 

ESCO 0.03 max. carbon castings 
may be welded as easily as any 18-8 
grade of rer wap a harmful 
carbide precipitation, 


Available Now 

ESCO welcomes your inquiries on 
0.03 max. carbon castings and a 
wide variety of other static and cen- 
trifugally-cast stainless and high 
— products. 

‘e are equipped to produce to 
your specifications on one casting or 
an entire installation. If you prefer, 
our high alloy engineers will make 
a complete study of your corrosion 

roblems. Or write for booklet 175, 

‘Esco Stainless and High Alloy 
Products for the Process Industries” 
to: Electric Steel Foundry Company, 
2164 N. W. 25th Avenue, Portland 
10, Oregon. 


OiviStion 


ELECTRIC STEEL FOUNDRY CO. 


Manufacturing 
Plants 

2141 N W. 25th Ave 
Portland 10, Oregon 
712 Porter St 
Danville, Hilinois 


420 Lexington Ave., 


los Angeles, 
Son Francisco, Calif 


Seattle, Spokane, Wash. 


international Division and New York Office 
New York City, N. Y. 


Other Offices and Warehouses 


Salt Lake City, Uteh 
Honolulu, Howaii 

In Canada, Vancouver, 
British Columbia and 
Toronto, Ontario 


Centralia, Pa 
Houston, Texas 
Medford, Eugene, Ore 


For more data on advertised products, use Readers’ Service Cards, last page 
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7. 
the board of directors. Valentine re- 


cently resiened 


Jayne New Vice President 
At Standard of California 


I. M. Jayne, 


tive Committee ot 


secretary of the execu- 
Standard Onl Come 
pany of California, has been elected a 
vice president. He has been with the 
company since 1934, starting as a clerk 
at the Richmond, Cabit., retiners 


Two Get New Assignments 
At National Research 


Dr. James H 
pointed assistant 


Gardner has been ap 

director of National 
Research Corporation's Petrochemicals 
department, and Dr. Charles I. Tewks 
bury project manager in National Re 
search’s Petrochemicals Research de 
partment. Dr. Gardner has been on the 
staff of National Research since Aucust, 
1951, Dr. Tewksbury since July, 1953 


Shell Appoints Wilson 
Manager of Engineering 


J. Ga. Wilson, formerly chiet engineer 
at Shell Onl Company's refinery at Wood 
River, Hh, has been appointed manager 
of the Manufacturing Eneineering de- 
partment at the Shell head office im New 
York. He succeeds W IK. ¢ eurt, Who ts 
retirme after 30 vears service with the 
firtn 


Sun Oil Advances Askew 


To Plant General Manager 
Wilburn 1 


pomted general 


Askew has been ap 
manager of Sun Oul 
Company's refinery at Mareus Hook, 
Va. He succeeds Charles Fk Maschal, 
who died suddenly on February 17 
Askew has been assistant manager since 
July, 1952 





Chemicals Wanted 


The National Registry ot Rare 
Chemicals, Armour Research Founda 
tion, 33rd, Federal and Dearborn 
Streets, Chicago 16, has received urgent 
requests for the chemicals listed below 
If anyone has one or more, even i onty 
one gram quantities, please miform the 
Registry 
dimethyl phosphine 
1,2.4.5-tetrahvdroxvbenzene 
p-tolyvlarsome acid 
13-choxane 
crotononitrel 
NN -dimeths b-laury lari 
alpha-chloroacrylonitrile 
tetramethylencdttsocy anate 
dithtohyvdroquinone 
" ke CCTIOHE it ul 
decanesulforie ac ud 
pentamethylene sulfone 
3-vinw lps ridine 
pap -diviny ldipheny! 

U viriv tbe TEZerte sae ul 
$.5-methyvlenephenanth rene 
chlivdre ches Te ogo ritiaclne 1M 13 
arsine 

molyvbeleram crtinenate 
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ONLY UNICOR PASSES 
RIGID ASTM TEST 


The progressive refiner turns to Univer to 
solve his corrosion problems. Here’s why: 


The test pieces shown above were submerged 
for 48 hours in a dynamic system of sea water 
and oil. In each case the oil contained a Jdif- 
ferent, well-known corrosion inhibitor. 


The test specimen exposed to the mixture 
inhibited with Unicor was the only one to 
remain as bright and unpitted as a freshly pre- 
pared, unexposed test piece. All of the other 
inhibitors permitted varying degrees of cor- 
rosive attack. 


These results were obtained by using the 
procedure of ASTM D 665-53T — the gener- 
ally accepted method for determining the 
corrosion-preventing characteristics of inhibited 
hydrocarbon oils. 
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The specific conditions involved exposure 
to the action of synthetic sea water, air and sour 
catalytic cycle stock at a temperature of 140° F. 
for 48 hours. 

Similar results were obtained with gasoline 
and other distillates by using this and other 
types of tests, including the Navy Static Water 
Drop Test. 

In the field as well as in the laboratory Uni- 
cor has proved to be the ideal, econcsnical 
corrosion inhibitor. 

Refiners everywhere are turning to Unicor 
as the best solution to their corrosion problems. 


ket UOP Engineers design and service a UNICOR System 
fo protect your refinery. 


WRITE FOR SAMPLES AND LITERATURE 
PRODUCTS DEPT. 


UNIVERSAL O1L PRODUCTS COMPANY 


30 ALGONQUIN ROAD, 
oP] DES PLAINES, fLL., U. $. A. 
e 


For more data on advertised products, use Readers’ Service Cards, last page 





PETROLEUM 


WANTED: REFINER readers 


with insulation problems... 


BALDWIN-HILL 


N INSULATING 
0.1 CEMENT 


@ Plastic insulation—easily troweled on large or small 
irregular surfaces. 

@ Effective up to 1800° F .. . Reclaimable to temperature 
of 1200° F. 


@ Low heat loss because of high temperature resisting 
mineral wool base. 


@ Coverage, 50 sq. ft. 1 in. thick per 100 Ibs.... Low 
cost maintenance insulation. 


Baldwin-Hill 


COMPANY 
705 BREUNIG AVE., TRENTON, N. J. 


Kelamareo, Mich. * Huntington, Ind. * Temple, Tex. 


For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM REFINER ‘al 33, No. 





New Books... 





Industrial Poisoning 


Toxicity of Industrial Organic Sol- 
vents, E. Browning, M’D., Chemical 
Publishing Company, Inc., 212 Fifth 
Avenue, Department 219, New York 
10. $8 

Industrial firms which use organic 

solvents in their manufacturing plant 
will find this revised and enlarged edi- 
tion an invaluable aid for industrial 
safety and for the diagnosis and treat- 
ment of acute and chronic poisoning of 
workers. It reports on the effects on ani- 
mals and man of a great variety of sol 
vents used in industry. Its principal aim 
is the avoidance of poisoning from the 
use of the solvents discussed and to fa- 
cilitate the diagnosis of poisoning and 
treatment of workers exposed to the toxi 
effect of the solvents 

Public and private health officers, 

physicians, hospital and biological lab- 
oratories and all industrial firms using 
organic solvents in their manufacturing 
processes would do well to add this vol- 
ume to their bookshelves. 


Silicones in Industry 


Silicones and Their Uses. Rob Roy 
McGregor, McGraw-Hill Book 
Company, Ine. 330 West 42nd 
Street, New York 36. $6 

The many and varied uses of silicone 


} compounds in many different industries 


have opened many new possibilities in 
engineering and design, This manual, 
by an administrative fellow, Silicone Fel- 
lowship, Mellon Institute, tells not only 
what silicones are and what they are 
being used for, but also the properties 
that determine their choice. It presents 
the methods of using them in numerous 


| applications—ranging from electrical in- 


sulation to car polishes 

The price situation comes in for some 
attention, as does the special uses of 
silicones in pharmacy and medicine. A 
brief history of their development. is 


outlined, 


For engineers, designer and all who 
do or can use silicones, this engineering- 
slanted manual provides a correlated 
source of the available information on 
properties, preparation and applications 
of silicones 


Updating Textile Fibers 


Textile Fibers, edited by Herbert R 
Mauersberger, John Wiley & Sons, 
Inc., 440 Fourth Avenue, New York 
16. $16.50 

This Sixth Edition of the late J. Mer- 

ritt Matthews’ Tertile Fibers, first: pub- 
lished in 1904, covers all the new devel- 
opments accompanying the emergence of 
the new synthetic fibers and new re- 
search methods, It includes information 
on work which has been done since the 
war, By excluded overlapping material 
and unreliable information and through 
caretul rewriting of almost every sec- 
tion, the editor and his staff has included 
a great deal of new material without in- 
creasing the size of the book. All the 
inaterial has been correlated; nomencla- 
ture has been coordinated 

Phe book gives a survey of all aspects 

t tiber technology. Its tirst two chap- 
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REPUBLIC ALLOY STEEL STUDS 


ARE Highly Resistant TO... 


extreme pressures... extreme heat... corrosion 





You can count on maximum protection for your high-pressure equipment 
when you use Republic Alloy High-Resistant Steel Studs. Clean, accurate 
threads with ample full-engaged thread area—together with top-quality 
Republic alloy steels—mean dependable strength and performance— 
even under severest conditions. 

Specify Republic Alloy High-Resistant Steel Studs on your next order for 
new equipment. Carry them in stock for replacements. 


REPUBLIC STEEL CORPORATION 
Bolt and Nut Division e Cleveland 13, Ohio 


GENERAL OFFICES e CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17,N. Y. 


AEDUBUE ay 
300s AND NUS 


Other Republic Products include Carbon, Alloy and Stainless Steels — Bolts and Nuts, Steel and Plastic Pipe, Heat Exchanger Tubes 
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Pacific 


offers a NEW Simplified 


_ SINGLE STAGE 
und CENTRIFUGAL 





Specifically 
Designed for the 
PROCESS INDUSTRIES 


Primarily engineered for the most advantage- 
ous application of the mechanical shaft seal, 
Pacific Type SVS Pumps are also available 
for use with conventional packing. This new 
continuous process pump embodies all of the 
engineering skill and fine craftsmanship char- 
acteristic of all Pacific Pumps. 


Send for new 
PACIFIC TYPE SVS 
Bulletin Number 121 


New Books... 


ters are introductory and explain termi 
nology, with subsequent chapters devoted 
to the imdividual fiber groups. The last 
three chapters cover identification meth 
ods and quantitative analysis, x-ray dia 
grams of natural and synthetic fibers and 
fiber testing methods 


Instrument Guide 
Laboratory Instruments, Their Design 
and Application, A. Elliott and J 
Home Dickson, Chemical Publishing 
Company, inc., 212 Fifth Avenue, 
Department 219, New York 10. $7.50 
Principles of good design are given in 
this book based on the accumulated ex 
perience of the authors during many years 
of research work 
The research worker will find Elhott’s 
and Dickson's work a valuable guide in 
devising and constructing his own im 
struments 
Properties of various materials and 
their treatment and use in the construc 
tion of imstruments are covered in the 
hook s early chapters Succeeding ones 
are devoted to methods of construction 
to suit special requirements and, in par 
ticular, the kinematic design of instru 
ments. Other chapters cover vibration im 
sulation, sensitivity, methods of measure 
ments, optical mstruments and photog 
raphy 


Organic Compounds 


Vapor Pressure of Organic Com- 
pounds, karl VT. Jordan, Interscience 
Publishers, Ine. 250 Fitth Avenue, 
New York 1. $14.50 

One of the most complete reterence 

hooks on thre Vapor presstres of orate 
compounds, this book presents collated 
data in tabular and graphical form, te 
gether with complete reference to orig 
mal data. The compounds are divided 
inte the tollowing ten chapters: lyvdre 
carbons; halogen compounds; alcohols; 
aldehydes, ethers, ketones, and oxides: 
acids, acid chlorides, and anhyverides: 
esters; nitrogen compounds; phenols; 
Organi compounds containing arsenic, se 
lenium, sulfur and silicon; and organi 
compounds contamimg antimony, boron, 
valliuom, lead, phosphorous, tin, thalliin, 


Dery Ulivi ane zine 


Compressible Fluids 


The Dynamics and Thermodynamics 
of Compressible Fluid Flow, \ «luni 
l, Ascher Hi Shapire, The Ronald 
Press Company, 15 East 26th Street, 
New York 10. $16 
Interest m the motion of compressible 
fluids has grown tremendously om the 
past two decades, with developments im 
howh speed fligehit, wet cneines, res ke ts, 
ballistics, combustion, gas turbines, ete 
So rapid has been the growth of this field 
that most of the mioportant material deal 
me with it has existed only in the form 
of contributions to technical journals 
What has been needed ts a compilation 
of the information contamed m the scat 
tered sourees. Ascher H. Shapiro, pro 
fessor oof mechanical engineering at 
Massachusetts Institute of Pechnolows, 
has tilled that need with a two-volume, 
1260-page work which covers practically 
every phase of compressible fluid me 
chanics. Scope of his effort ranges from 
tundamentals to the analytical develop 
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Non-lubricated cylinders plus automatic controls for 
unattended operation ore just two of the odvan- 
tages offered by this 2-cylinder Cooper-Bessemer 
M-Line compressor in operation of the Muskegon, 
Michigan, plant of The Old Dutch Refining Com- 
pony (leased by Avrora Gasoline Compony) where 
the UOP Platforming process is in use. 


"HYDROGEN COMPRESSES CLEAN" 
... With Cooper-Bessemer's non-lubricated cylinders 


ECYCLING millions of cubic feet of hydrogen a day 

for the UOP Platforming of low-octane gasoline, 
demands continuing efficiency from a smooth working 
compressor that will not contaminate the recycle hy- 
drogen. That is one of the reasons why The Old Dutch 
Refining Company, leased by Aurora Gasoline Company, 
recently installed a 2-cyclinder Cooper-Bessemer FM 
compressor in their modern plant in Muskegon, 
Michigan. 


To avoid contaminating hydrogen with oil in the re- 
cycle gas, Cooper-Bessemer successfully developed a 
non-lubricated compressor cylinder. 


Operating against micro-smooth hardened cylinder 
liners, these 8” diameter carbon pistons require no 
lubrication whatever. With a mirror finish, the cylinder 
bores reveal no excessive wear. 


” 


DIESELS @ GAS ENGINES @ GAS-DIESELS 


No matter how exacting or complex your compressor 
problems, check the advantages offered by Cooper- 
Bessemer M-Line compressors. For dependability and 
money-saving Operation, you can rely on Cooper- 
Bessemer one of America’s oldest engine builders 
offering the latest in engineering advancements. 


MOUNT VERNON, OHIO 


COOPER-BESSEMER 


GROVE CITY, PENNA. 


New York City © Seattle, Wash. © Bradford, Pa. © Chicago, lil. 

Houston, Dallas, Greggton, Pampa and Odessa, Texos 

Washington, D. C. © Shreveport, la. © San Francisco, los 

Angeles, Colif. © St. louis, Mo. © Gloucester, Moss. © New 

Orleans, lo. © Tulso, Okla. © Cooper-Bessemer of Conada itd., 
Edmonton, Alberta—Holifax, Nova Scotia. 


@ ENGINE-DRIVEN AND MOTOR-DRIVEN COMPRESSORS 





than ever your 
best buy in 


HEAT 
- EXCHANGERS 


a 





Applications 


The fin-fan exchanger is readily adaptable to practically every 
condensing and cooling application, particularly when the use of 
cooling water involves problems of supply, cost, scale or corrosion. 
Such flexibility is just one of many features, which make the 

G-R fin-fan your best investment in air-cooled apparatus. 


Advantages 


Many important design and construction advantages are incorporated 
in the fin-fan. These include 100% effective cooling surfaces; 
maximum heat transfer afforded by exclusive G-R K-Fin Cooling 
Sections; fully prefabricated structure; predrilled supports, providing 
for addition of future units, plas bell-type fan ring for maximum 
efficiency with minimum horsepower required for fan. 


Installations 


More square feet of K-Fin tubing, which forms the heat transfer 
surface, are being used in more types of air-cooled installations 
than any other design. Reason? Dependable ratings, design and 
workmanship backed by over 85 years of specialized experience 
in building quality heat transfer apparatus for varied services 

all over the world. 


THE GRISCOM-RUSSELL CO 








Dependable because 
completely G-R 


The new G-R fin-fan, completely G-R, can 
be depended upon for structural 
strength, peak operating efficiency, ease 
of installation, operation and mainte- 
nance. It is a complete self-sustained unit 
combining the best transfer service 
available with tested and proved air 
circulation equipment. As a result of 
exhaustive tests conducted on the com- 
plete equipment over a six month 

period G-R can offer you guaranteed 
performance based on actual test data. 
This is just One more important reason 
why the new G-R fin-fan is your best 
buy in air-cooled heat exchangers. 


. MASSILLON, OHIO 


| D4 fin-fan Air-Cooled Heat Exchanger On 


HEAT TRANSFER APPARATUS 


For more data on advertised products, use Readers’ Service Cards, last page 
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New Books... 


ment of design methods and advanced 
exemplary methods 

Volume I includes material on such 
subjects as foundations of fluid dynam- 
ies, foundations of thermodynamics, im 
troductory concepts to compressible 


flow, isentropic flow, normal shock | 


waves and flow im constant-area ducts 
with friction. The book deals with new 


concepts in lucid fashion, offers a sound | 


basis for understanding the physical 


phenomena, and discusses clearly the | 


rigorous application of basic laws 


All important results in the work have 


been reduced to chart form. An appen 
dix contains numerical tables of com- 
pressible-flow functions to — facilitate 
computations 

Volume I of Shapire’s two-volume 
effort is available now; Volume IT will 
be published later this year 


Principles of Physics 


Elements of Mechanism, Venton Levy 
Doughtie and Walter H. James, 
John Wiley & Sons, 440°) Fourth 
Avenue, New York 16, $6 

Based on the textbook of the same title, 

first written in 1885, this book replaces 
the well-known work by Schwamb, Mer- 
rill, James and Doughtie. Basically it 
maintains its original approach. But, 
completely rewritten, the volume supplies 
current termimology from various indus 


trial fields, new examples and figures and | 


consistant notation throughout. The 
subject matter, emphasizing fundamental 
principles of physics and simple math- 
ematics, covers the essential elements of 
machines used as the baris for the study 
of machine operation and design. 

Chapter headings include motion, ve- 
locity analysis, acceleration analysis, link 
ages, transmission of motion by direct 
contact and bodies in pure rolling con- 
tact 


Energy Transfer 
Energy Transfer in Hot Gases, Nia 


tional Bureau of Standards Circular 
523, Order from Government Print 
ing Office, Washington 25, 1D. C 
$1.50 
The 16 papers in this volume were 
presented by outstanding scientists trom 
over the world. They cover much re 
search net rey rted betore on the prob 
lems of radiation from flames and hot 
gases, and basic chemical and physical 
mechanisms governing energy transfer mn 
those media 
These problems have both theoretical 
and practical importance in a number of 
fields. The tmourovement of heating de 
vices of all kinds, of jet motors, gas 
turbines and internal combustion engines, 
depends upon a detailed understandimeg 
of the mechanisms of energy transter and 
the combustion process Here is a book 
which will throw much leht om these 


problems 


Carl S. Reed Retires 


Carl S. Reed has announced his retire 
nent as chairman of the board of directors 
Phie Devries Oe Phe praty He has been 
chairman sine 1049 He succeeded 
Walter bk. Lammus as president of thre 
Compan mm 139) and wa succeeded as 


president by J. Fo Thorton in 1951 
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HERE’S HOW. Bolt in a Sealol-Flexibox 
mechanical shaft seal_in place of your conventional pump 
packing. Then watch this seal get rid of your pump mainte- 
nance problems. See how it eliminates gland leakage and 
shaft scoring . . . how it stops dangerous, wasteful loss of 
valuable product. 

Write us about your shaft sealing problems. We'll 
be glad to send you details on Sealol-Flexibox designs for 
stuffing box replacement, for designed-in pump installa- 
tions, or for special applications. Send for Bulletin 9 and 
complete details. Sealol Corporation, 13 Willard Avenue, 
Providence 5, Rhode Island. 


NEW YORK CITY © PHILADELPHIA 
CHICAGO « CLEVELAND 
HOUSTON « SAN FRANCISCO 
LOS ANGELES «© KANSAS CiTY (MO.) 
CHARLESTON (W. VA.) © ST. LOUIS 
TULSA @ EOMONTON — TORONTO, CAN 
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What Suppliers Are Doing... 





U. S. Steel Division Makes 
Several Organization Changes 


\ppomtments of a traming and visual 
ud) specialist, district) representa 
lives, two and six field 
representatives have been announced by 
the Oil Well Supply Division of United 
States Steel Corporation 

Promoted to till the newly 
post of traming and visual and specialist 
fom K. Cone, tormerly 
cal photographer at Dallas, 

Phe other 
Jrorsttieetis, 


two 


Store tahayers 


created 
Wats a Commer 
Pexas 
ane then 
according to area 

Nrea Norman | Cordell, 
field representative at) Salem, 
sume post at Clay City, TH 
ontment Arca— William UT. Car 
tormerly assmenmed tee sales at 
Valley and Madill, Okha, te dis 
triet representative at Ardmore, Okla: 
lene | MeCrary, tormerly mm sales om 
Cok baleen ane Mississippr, amd Charles 
| Damron, dr, tormerly om 
(okla, te held representatives at Okla 
livvttna Coty ‘Chiwell’s” new 
tively 
Vr ‘ Ihe it) \ 
Merehianelisc che 


field representa 


appointees new 
bastern 
formerly 
He, te 
Mul 
ter It 


sales in 
and store at 
Ookla, 
Miclwest 
teormerly on the 
at Dallas, te 
tive at Plarvey, bua 
Gault Coust Area Robert ¢ Smith, 
Houston theld enyameer, te dis 
at New Plena, 1.2.: Ken 


formerly field representa 


binedsaay 
Central 
Iorewoks 


prattrrent 


respec 


teormienrty 
triet ctiviect 


neth MIO Kang, 





UOP Starts New Research Lab— 





Field construction work has begun on Universal Oil Products Company's new research laboratory 
building at Des Plaines, Il. Completion is expected by the middle of next year. Three stories high 
and 312 feet long, the new structure is being built immediately east of Universal's new adminis- 
trative and engineering building. It will be of buff brick, to match the existing Des Plaines 
buildings, and will include features to make it functional and comfortable year around. 


orpus Christi, Texas, 
and tlerman Streety, formerly as 
iwned te South Dexas, te store man 
of the Vietoria and Alice branch 
respectively; and Thomas S 
formerly at the Corpus Christi 
field representative at the Cor 


tive at Alice and 


anets 
stores, 
Kelly, 
store, te 
pus Chiristh store 

Rocky 
Nhirens, 
Casper, to 


John Herbert 
ehnumnecr at 
there 


Mountam Area 
formerly traimes 
field representative 


Maintenance Engineering 
Elects Naylor and Peddie 


( Ik. Navlor has been cleeted chan 
man ot the board of Maintenance bing 
neermy Corporation, Houston, and W 
| Peddie clevated to president 

Other officers reelected at a 
board meeting: W. BL Rawson, vice 
president; A. J. Hooper, vice president; 
C. W. Gautier, vice president and 


recent 





NAPTHA STABILIZER 


API-ASME Code. 





66” 1.0. x 580” overall height 


PROCESS EQUIPMENT ~» PRESSURE VESSELS 








S Stecnlne Uff Wetted 


F & T Products 


Absorption Towers 

Alloy Steel Equipment 
Butane Storage Tanks 
Fractionating Columns 


Heating Boilers 


Oil Country Boilers 
Recirculating Furnaces 
Waste Heat Boilers 


FARRAR & TREFTS INC. 


Established 1863 
Buffalo 12, New York 


Autoclaves 
Bubble Towers 
Catalyst Towers 
Heat Exchangers 
Jacketed Vessels 
Power Boilers 
Tanks 
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indicators 


Wscas & vemten co 
wrens mn 
RATOGRAPHIC 
SET POINT 


Veni, 
&, ew, 7; 


Cr 


oF oF a 


Li hi Wo’ 


rind 


“tn, 


Graphic indication of process limits 
Flange-to-flange flush mounting 
Fully interchangeable in seconds 
Drum dial, linkless mechanism 


Fixed reading-point improves speed of 
scanning 


Scale-set adjustable high/low operating 
guides and alarms 


Plug-in unit easily removed with finger Fits panel space only 244” x 53” 

jack for check or change yet with 534” long, readable 
scale in keeping with 12% accuracy. 
Unique, new “graphic guides” mark high/low operating range, are 
adjustably mounted on scale drum and carry switch trippers to 
and illustrated in actuate alarms or take emergency action. Rotating drum dial and 
Cate fixed reading point permit large, easily read figures and open, 
atalog 55-10. Write : ; th: as 
uniform scale. Building block construction of Ratographic indi- 
for it today. cators permits field addition of alarms and guides to the basic 
precision pneumatic indicator. Illustrated are two indicators 
which form a control selector station accessory for remotely 

mounted controllers. 


FISCHER & PORTER CO. 


*T.M.. F&P Go 1120 County Line Road, Hatboro, Penn. 


Completely described 








Company owned sales and service branches strategically located throughout the world. 
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‘ O’Brien Made Factory Manager 
Suppliers... Of New Rockwell Meter Plant | 


George EK. O'Brien, manager of pur- | 
chasing and production tor Rockwell 
Manufacturing Company's National 
Meter) diviston 
Brooklyn, N. Y., 
the past three vears, 
has been named fae 


Livingstone Will Head tory manager of the 
Babcock & Wilcox Division company’s new water 


ji meter plant at 
kdward A. Livingstone, vice president Uniontown, Pa 


ot The Babcock & Wilcox Company, O’Brien joined 
was clected to the Rockwell in 1934 as 
board ot directors oft ‘ ; ‘ 

a Water meter mia- / 
the company at the chine shop worker % 
recent annual stock in the company's old “- 
= Po poor oll Susquchanna = Street aoa 

i Organization > 
= " hy :> on” plant at Pittsburgh, 
meetiny of the board Pa In 1945 he was 
later, Livingstone was ; 


secretary-treasurer, and | B Hala 
man, assistant secretary and treasurer 

Maintenance Engineering observed its 
thirtieth anniversary im April 


, M promoted to division O'Brien 
eg m ore tebe. accountant and office manager of the 
“ — ubu- . National Meter Division and made lis 
iH. ber ucts ang = headquarters at the Brooklyn plant 

t AKCS OVeT ic 
Prersttbeot Vite ated by 


uke b. Sawye r. whe Atlantic Refining Makes 
wecame a consultant Chemical Sales Staff Changes 


to the company han Livingstone 

dling special assign In personnel changes m the Chemical 

ments in the Tubular Produets division esadaete Males divine «6 Che Mabe 
Refining Company 


Andrews Gets Personnel Post Robert J. Beck has been promoted 


trom sales engineer at the Clicage ofties 





-aclede-( C« q Mi an 
Laclede hristy mmpany has a Sin, eniiaitin walina weenie: 


nounced the appointment of Roy ¢ 
SaEws ms antes te Manse oe a ee ee Ww 4 URTIN & co 
Stone, director of industrial relations astern sales manager to home oftice bd LJ Ld 
and personnel. Andrews was formerly  S@les manager and will supervise chem pourstic LABORATORY APPARATUS & CHEMICALS 


‘ , ‘ tAPORT® 
assistant personnel director at Rice Stix, cal products foreign sales activiti viomeeans 


*-e 
. . fs aes * @te etna cua 
Tne N.S. Haas has been promoted tron - ———— 





Seek ar 





Save operating dollars 


“Conseco” Ejectors assure economical trouble-free 








performance, combined with low steam consump- 
tion and stable operation over the entire vacuum 
range, because they are DESIGNED TO 
MEET CONDITIONS OF INDIVIDUAL 
INSTALLATIONS. 








The “Conseco” line includes single and multiple 
designs for process and power plants. Years of 
laboratory development plus a great volume of Single eiement two stage condensing ejector Built in any 


: = " materials with surface or barometric condensers. For 
operating data combine to assure the satisfactory mainteiming continuous vacua up to 29.5” 





operation of every “Conseco” installation. 
CONSECO PRODUCTS 
WRITE FOR BULLETIN Retubing Flowrites Instrument Repair 
Condensers Tube Plugs Service 
Evaporators Conco Plugs Blackburn-Smith 
Single element single stage mon condensing cjector for Aw Ejectors and Guns Filters and 
evacuating, priming or maintaining vacuum to 26.5” hg Heat Exchangers Bevel Gears Grease Extractors 
built in standard or corrosion resisting materials Metal Spray 


Condenser Service & Engineering Co., Inc. . 


56 BLOOMFIELD STREET, HOBOKEN, N. 3. HOBOKEN 3-4425—N. Y. TEL: BARCLAY 7-0600 
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administration and operation manager 
to product coordinator and special prod 
ucts sales manager 

William B. Packer, former market re 
search assistant, has been named chemi 
product engineer attached to 
Chicago sales ofhec 


cal sales 


the 


Cyanamid Adds Drechsel 


brhart K. Drechsel has joined the 
Market Research department of Amer 
ican Cyanamil Company. He was for 
merly with the Research division of 
Stamford Laboratories. His main imter- 
ests have been in the polymer and resin 
field 


Pressed Steel Car Executive 
Cites Acquisition of Axelson 


Acquisition of Axelson Manufacturing 
Company by Pressed Steel Car Com- 
pany, Inc., has probably been the most 
profitable move in Pressed Steel Car's 
widely ranging diversification program 
That opinion was recently expressed by 
Walter F. Wilmas, executive vice presi- 
dent of Pressed Steel Car, who went on 
to detail the reasons for the company’s 
diversification program. Its main aim, 
Wilmas said, was to protect the com 
pany against the fierce “feast or famine” 
cycles of the freight car building busi- 
ness. Today, with the company no longer 
dependent on freight cars for the major 
source of its revenues and earnings, 
Pressed Stecl Car is not vulnerable to 
“famine” periods 


Stauffer 


Chemicals 





The Petroleum Industry must have reli- 
able sources for heavy chemicals in the 
— and refining operations. Stauffer 
as available for immediate delivery many 
of the chemicals needed by the industry, 
including sulphuric acid, muriatic acid, 
sulphur, caustic soda, and paraffin solvents. 
In petroleum processing and in the nev 


Ferric Sulphate* 
Fire F stinguisher 
Fluid 
Inaccticides and 
Fangicides 
Vuriatic Acid* 
Vurrie Acid* 
Perchlorethylene 
Potassiam Nitrate 


Rochelle Salt 


-minum Sulphate® 
Morar 
Horie Acid 
Horon Trichloride 
Carbon Duaulphide 
t( arbon Tetrachloride 
f austic Soda 
€ hlorine 
¢ itrie Acid 
( opperas” 
Cream of Tartar 


Stauffer 
Products: 

















JOS 


for the... 


Silicon Tetrachloride 


STAUFFER CHEMICAL COMPANY 
380 Madison Avenue, New York 17, N. Y. 


221 N. Le Salle Street, Chicago 1, Il. © 326 So. Moin Street, Akron &, Obie ¢ 824 Wilshire 
Bovleverd, Los Angeles 14, Coll. + 636 California Street, Son Francisco 8, Calif. © North 
Portlond, Oregon * P. O. Box 7222, Houston &, Texas + Wesloca, Texas * Apopha, Floride 
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and expanding peirco-chemical industry 
Stauffer has kept pace and is prepared to 
supply industrial chemicals in any qua”*:iy. 

With 43 plants and ~ .:cnouses located 
in or near the or. oleum centers, Stauffer 
has ‘'~ vomplete facilities for a depend- 
uvie source of supply. 


Sulphur Chlorides 
Salphuric Acid 

Su per phosphate® 
Tartar Emetie 

Tartaric Acid 

Titanium Tetrachloride 
Titanium Trichloride 


Sodium Hy drosulphide 

Sodium Silico 
Plawride* 

decid 

Sulphur (processed) 


Sulphuric 


for all mare 


Sulphur Rubbermakers 


Solution 
Sulphar-Insoluble an : 
(in CS.) Copecial- Zot” Dry Cleaning 
Fluid * 


purpose rubber. 


making) (* West Coast Only) 
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Weinstein Gets New Post 
In American Machine Division 

Seymour Weinstein has been appointed 
technical director of Niagara Filters 
division of American 
Machine and Metals, 
Inc 

Weinstein, formerly 
central district sales 
manager for Niagara 
with headquarters in 
Chicago, joined Ni- 
avara in 1945. He 
previously was with 
National Analine, di- 
vision of Allied Chem- 
ical and Dye Corpora- 
tion, 

|. Walter Bird will 
take over Niagara 
Filter sales represen- 
tation in the Chicago area from Weinstein 
tird is currently Chicago sales repre- 
sentative of Tolhurst Centrifugals divi- 
sion of American Machine and Metals 
and will continue also in that capacity 





Weinstein 


Armour Division Reassigns 
La Susa to New Petroleum Post 


C. D. (Don) La Susa has been ap 
pointed to the newly created position of 
head of petroleum, 
technical service, for 
the Armour Chemi 


cal Division’s fat 
derived products 
now used im various 


phases of petroleum 
operations 

l.a Susa’s primary 
responsibility will be 
to assist) primary 
and secondary oil 
producers, refiners 
and processors, in 
solving problems 
such as corrosion 
and bacteria-algae 
growth, common to the mdustry 





La Suso 


Dresser Industries Plans 
Tulsa Industrial Development 


Dresser Industries, Inc., of Dallas, 
Texas, has signed a purchase agreement 
with Industrial Sites, Inc., of Tulsa, 
covering approxunately 15 acres in the 
New Sheridan Industrial District, of 


Tulsa, Consummation of the agreement 
marks the beginning of a new expan- 
site patyvary hy Dresser 

While final plans have not yet been 


developed, the immediate program calls 


for the construction of a modern brick 
office building and a warehouse build- 
ing. Construction of these projects ts 


to begin as soon as plans are approved 

Clark Bros., of Olean, N. Y., will 
meve trom its present Tulsa location to 
early this 


these new quarters summer 
Future plans call for other Dresser op- 
erating companies to be moved to the 
new location 
New Foxboro Branch Factory 
Nears Completion at Dallas 

A new branch factory, now being 


erected, will double the Dallas, Texas, 
facilities of The Foxboro Company, 
Foxboro, Mass. The new building will 
provide 13,000 square feet of space for 
increased instrument manufacturing ac- 
tivities, service and repair, and central- 
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Why these 150-Foot “Trains” show 


‘Round the Clock... At Gabe, Kentucky, Ten- 
nessee Gas Transmission Company recovers 
hydrocarbon gases from some 750,000,000 cu. ft. 
of natural gas every day. In the foreground are 
four heat exchanger “trains,” 150 feet long and 
42 inches in diameter to accommodate this large 
volume of dry gas drawn from the Tennessee 
pipeline. Exchangers, coolers, condensers, sepa- 
rators, and other accessory equipment in this 
plant were fabricated by American Locomotive 
Ce., at its Alco Products plant at Dunkirk, N. Y. 





no failures by embrittlement at —96°F. 


Users, as well as makers of equipment for sub-zero 
operations know that carbon steels and many alloy 
steels tend to become brittle at low temperatures. 


To prevent failures due to embrittlement, your 
equipment must utilize the right metal. One ex- 
ample is low carbon 3% nickel steel which Alco 
Products puts into equipment built for the Ten- 
nessee Gas Transmission Company...a user oi 
ethane refrigerant at —96 F. 


For along with ample strength and ductility at 
normal temperatures, this nickel alloy steel is 
resistant to failure under sub-zero service condi- 
tions. And it is a steel that responds readily to 


THE INTERNATIONAL NICKEL COMPANY, INC. 


May, 1954-—Prrroteum REFINER 





fabricating operations and welding. 


Carbon influences low-temperature strength un- 
favorably, but nickel increases resistance of steel 
to sub-zero embrittlemsat while maintaining 
strength. That’s why nickel steels with low carbon 
content prove especially useful for low-temperature 


equipment in the refinery and petrochernical fieids. 


Whatever the temperatures of your operations, 
consult us on the use of nickel alloy steels, nickel 
alloy irons and other alloys containing nickel in 
your equipment. Send us details of your problems 
for our suggestions... write 
today. w= ARI 


67 WALL STREET 
NEW YORK &, N.Y. 
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VL-5 


VALVE LUBRICANT 


MICRO-GROUND 


Jet-Luse VL-5 is a low friction, 
valve lubricant with micro- 
ground moly-disulphide. Ends 
“sticking” valve problems. High 
temperature. No melting point. 
Insoluble in hydro-carbon sol- 
vents, water, brine, sulphur, 
acids and alkalies. Batch con- 
trolled. Fully guaranteed. 
Order through your supply store 
or send for complete details 


1362 W BEVERLY BLVD .LOS ANGELES 36 





Suppliers... 


ived Warehousing of mstruments and 
control valves, in addition to enlarged 
quarters tor the sales office 

The new plant is of modern brick con 
struction, designed on a single level 


Panellit Advances Shriver 
To General Sales Manager 


Millard 1) Shriver has been appointed 
veneral sales manager of Panellit, Inc., 
Chicaye. He will 
licanned le all sales and 
sales promotion ac 
tivities of the parent 
organization as well 
as its Panascan divi 
sion and as wholly 
owned subsidiary, 
Panalarm Products, 
Tine 

Shriver, formerly 
sales manayver of 
Panellit, has been 
associated with im 
dustrial mstrumenta 
tion since 1932. He 
became associated 
with Panellit in 1951 


Ladish Buys Tri-Clover 


Tri-Clover Machine Company, Keno- 
sha, Wis., has been purchased by Ladish 
Company, Cudahy, Wis. Tri-Clover will 
operate as a division of Ladish, with no 
change in personnel. Ferdinand Hin- 
richs, Tri-Clover president, has been an- 
pointed a vice president of Ladish in 
charge of the new division 


. , 


Shriver 








WIRE-MESH PRODUCTS 


for all filtering and straining applications. 
All meshes, all weaves, all alloys. 








Send Specifications for an estimate, 
Department 16 


For more data on advertised products, use Readers’ Service Cards, last page 


YOUR 
PLANT 


Work platforms 


rm. 


Lip 


Gutter covers 


Partitions 





PrerTROLEUM 


Ben McKalip Company Becomes 
Pittsburgh Lectrodryer Agent 


Pittsburgh Lectrodryer Corporation 
Pittsburgh, Pa., has appointed Ben Mc- 
Kalip Company of 
Tulsa, Okla., a prod- 
uct distributor in the 
Oklahoma, Kansas 
and Texas Panhan- 
dle territory. 

Head of the Tulsa 
firmis Ben McKalip, 
who will act as 
agent for Lectro- 
dryer, He has had 
more than 22 years 
experience in design, 
product development 
and = engineering 
work with major pe- . 
troleum, Pr rene bay McKalip 
utility and engineering firms in the West 
and Midwest. In addition, McKalip has 
had wide experience in sales engineer- 
ing and application of control equip- 
ment 


Three Personnel Changes 
Announced by Lukens Steel 


Lukens Steel Company has announced 
the following personnel changes 

Edward J. Charlton, manager of de- 
velopment engineering, has become man- 
ager of fabrication at the Lukenweld 
division; Frank C. Kardevan, formerly 
manager of fabrication at Lukenweld, 
has joined the Lukens field sales organ- 
ization as a field sales engineer; and 
William H. Funk, formerly assistant 
manager of development engineering, 
has become acting manager of the New 
Products Development department 


Pending 


GRIP-STRUT 
NON-SKID —RUGGED —LOW COST 


Safety Grip-Strut is a new basic material. All 
one piece, steel or aluminum, in various sizes 
and gauges. Sold like lumber, used like lum- 
ber and stocked in your storeroom like 
lumber. Ideal for on-the-job fabricating. Not 
welded, riveted or expanded. It presents an 
open space, in a diamond shaped pattezn, in 
excess of 75°% of the area for ready access of 
light and air and gives a positive NON-SKID 
footing in all directions. Ideal for stair treads, 
fire escapes, cable trays, work platforms, cat- 
walks, flooring and for original equipment 
safety treads. Your own mechanics can install 
it — it's inexpensive, yet permanent and safe. 

Write today for new catalog showing 
loadings and methods of easy application in 
your plant. 

Distributors in all principal cities. 


GRIP-STRUT division 


THE GLOBE COMPANY . 
Manufacturers since 1914 
4008 S. Princeton Ave. @ Chicago 9, Ill. 
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Allen Eipper 


Stauffer Chemical Promotes 
Allen and Appoints Eipper 


In changes at Stauffer Chemical Com 
pany, Kenneth H. Allen has been pro 
moted director of purchases, and F 
Wilham Kipper has been appointed te 
the company’s Market Research and 
Development department Allen has 
been with Stautfer since 1944 and was 
most recently purchasing avent tor the 
company’s western operation. He will 
headquarter in Stauffer’s New York of 
fice, while Kipper, formerly with the Ore 
nite Chemical division of Standard Onl 
Company of California, will headquarter 
in San Francisco 


Morgenroth Assigned to New 
Sales Post at Owens-Corning 


Dan bk. Morgenroth, who is) expert 
enced in Fiberglas sales, engineering 
and product devel 
opment, and indus 
trial conmstruction, 
has been appointed 
manager ot general 
coustruction mate 
rials sales at Chwens- 
{ orbit ibe rylias 
Corporation 
In his new post, 
Morgenroth wall su 
poryvise sales of Ki 
berglas acoustical 
torm boards fer 
poured-im-place root 
Morgenroth decks and Fiberglas 
insulating omatertals 
Morgenroth jomed Owens-Cornimge on 


1946 


Westinghouse Sends 15 
To Harvard Business Course 


As part of a company-wide manage 
ment development program, Westing 
house Electric Corporation has sent 15 
men to The Harvard Graduate School 
of Business Administration to take a 
special 16-month course. The men will 
study for Master of Business Administra 
tion degrees while receiving their regular 
salaries from the company 


Kluthe Made Representative 
Of Kaiser Steel at Denver 


Kaiser Steel Corporation has opened 
a sales office at Denver, Colo. Paul B 
Kluthe, formerly sales representative m 
the company’s Mid-Continent district 
sales office in ‘Tulsa, bas been named 
Kaiser steel sales representative, with 
temporary offices in the Mercantile 
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Electric Controller to Build — 

These new integrated plant and office buildings for which Electric Controller & Manufacturing 
Company has awarded contracts will give the company greatly increased engineering and laboratory 
area. To be built in Cleveland, the structures have 258,000 square feet of manufacturing space 
on one floor. Additional space will be available for further expansion when needed. Completion 
is scheduled for the spring of 1955. 
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S li Babcock & Wilcox Appoints 
MUPPETS oo « Profita Regional Manager 


G. A. Profita has been named re- 

Building. A permanent office will be sional manager of the Manufacturing 
established in the Denver Club upon its department of the 
completion Boiler division of 
The Babcock & Wil- 
Scovill Moves at Rochester -_ cox Company. Pre- 
, viously Profita had 
been coordinating 
manufacturing and 
production activities 
at the company’s 
Wilmington, N.C, 
and Brunswick, Ga., 
plants. In his pres 


THE | 
. ent position, his 
PARCO COMPANY A work will embrace 
these plants in addi 
Profita tion to those at Alli- 
ance, Ohio, West 
Point, Miss., and Paris, Texas. 

Protita joined The Babcock & Wilcox 
Company in 1929, working in the Ac- 
counting departments at Bayonne, N. J., 
and New York 


Scovill Manufacturing Company has 
moved its Rochester, N. Y., sales and 
service offices from 311 Alexander Street 
tee 175 Dodge Street 





‘< i Pu, 
INCORPORATED 


Calumet & Hecla Division 

Opens Sales Office, Moves Two 

DESIGN PERTAINING TO Sales offices for the W olverine Tube 
ALL PHASES OF division of Calumet & Hecla, Inc., have 


heen opened at Kansas City, Mo., and 
POWER PETROLEUM will serve as sales headquarters for sales 
’ representative Thomas bk. Goodyear. The 

& Philadelphia and St. Louis sales offices 
CHEMICAL PLANTS have been moved to larger quarters. The 
82 Beaver Street Philadelphia offices will serve as head- 
quarters for sales representatives Phil 


New York 5. N. Y. Mackay and John Van Wagoner, and 


the St. Louis office for sales representa 
tive VT. FE. Vigmostad 











Friend and Dow Draw New 
Nordberg Division Positions 


In organizational changes in the Heavy 
Machinery division of Nordberg Manu 


Friend 


facturing Company, Carl ©. Friend has 
been named administrative manager and 
H. W. Dow, Jr, chief sales techmician 

Friend, formerly manager, Gasoline 
Marine Engine department, is succeeded 
by Harison EK. Fellows, Jr., assistant 
sales manager of the department. Dow 
was formerly Mideastern district: man 
ae 


International Nickel Adds 
Johnson to Technical Section 


Robert J. Johnson, metallurgist, has 
joined the Pittsburgh Technical section 
of the Development and Research divi- 
sion of International Nickel Company, 
Inc. Prior to his present appomtment 
he was chief metallurgist with the Round 
Chain Companies, Cleveland, Ohio, Pre 
viously he had been with Republic Steel 
Corporation, 


you'll be . Sims Valves 


SURE-FOOTED 
as a mountain 
goat on... 


still in use after 15 years 
in varied, punishing service 


T R | - LO e “We have not had to put in onemew replacement in 


15 years”! That's what a petroleum company* reports 


ROLLA about the 48 45%” Sims Valves in their National 


Transit 15x11x18 Duplex pump. Service is rugged, 
G R AT I | G a ee ee ee too — the Sims Valves handle the complete range 


* os — o from light oils and gasoline through such viscous 


fluids as heavy oils, molasses, and tar. 


Full details on the unique 


Tri-Lok provides you with the perfect open steel flooring 


engineering features that 


for areas where grease, oil and other slippery conditions guarantee such consistent 

make walking dangerous results can be had on request. 
By serrating both bearing and cross bars, a positive Ask for Bulletin PR-5. 

non-slip surface in every direction is assured . . . provid- “Name on request 


ing safe walking and cliuminating an accident hazard. 
Tri-Lok Serrated Grating contains all advantages of 


DRAVO 


CORPORATION 
PITTSBURGH 22, PENNA. 
National Distributor for THE TRI-LOK COMPANY 


other Tri-Lok gratings PLUS the non-slip safety feature. ¢ 
For more information write: Wi 


PUMP VALVE CO., INC. 


1314 PARK AVENUE, HOBOKEN, N. J. 
M&M BLOG., HOUSTON, TEXAS 
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W ov can stock 


ONE CHECK VALVE 


Hays Smith Winstead 


Three Get Appointments 
In U. S. Steel Division 


Three major Sales department ap- 
pointments and the establishment of a 
new sales position have been announced 
by United States Steel Corporation's 
Oil Well Supply Division 

K. B. Winstead, “Oilwell’s” general 
manager of sales, was named assistant 
vice president—sales. The new post is 
that of director of product sales and 
will be filled by George A. Hays, for 
merly director of market development 
In the third appointment, F. D. Smith 
was named assistant to the vice presi 
dent—sales. 


Company Changes 


Howard M. Fitch, general manager of 
the Herman Nelson division of Amer- 
ican Air Filter Company, has been elected 
a vice president . Terrence H. M. 
Taylor, jermer research scientist: with 
the U. S. Atomic Energy Commission, 
has been named chief engineer of Rock- 
well Manufacturing Company's Nori 


Cae. eee Wee. Seem aoe a 4 This DURABLA check valve unit, added to 


Cait... Hershner Cross, former ven ; 
eral manager of the Trumbull Compe any standard fitting (such as the reducing 


SS, poli jooe-d — ss coupling shown above) gives you a complete 
> as ce ‘ ‘ 4 ‘ he my r . . . 

anata te Gateidien semeniiies dy check valve suitable for ANY service. With 
partment Arthur L. Dowling, for —_— a few of these units in stock you are prepared 


merly advertising and sales promotion , i 7 
manager for the Chemical division of y c for any emergency. ; 
Because DURABLA check valves will oper- 


Celanese Corporation of America, has | : < 

been appointed to the newly created | . 2 ate in any position, they can be installed with- 

position of director of advertising for = ; : lie ‘ ° 
out changing existing lines. Made of stainless 


The M. W. Kellogg Company. . : 
Dr. Frank W. Hightower, former! € steel (or a combination of stainless steel and 


with Clevite-Brush Development Com- | $ = . . ¥ " Maren 
poiccnly ety Borage psig onl ge : ni resist), they will handle practically any 
Branson Instruments, Inc., to handk liquid, gas or air—at all temperatures and 
the development and adaptation of high >: pressures. 
cnt Bg orgie Reaaags R . | i DURABLA check valves are available in 
McBath, formerly assistant to the vice seven standard line sizes, from %” to 2”. Ask 
president im charge of manutacturing at : istri : te i ati 
ns Metae ta Goce se your dineibueor for complete information or 
pointed general kuropean manager . ; : write us direct. 
Robert M. Farrell, formerly a salesman OM-1 
for Oi} Center Tool Company, has been 
named a sales representative for Rock- 
well Manufacturing Company .. . Mil- 
ton W. Melander, Pacific Coast export 
manager of Stauffer Chemical Company, 
has been appomted export sales divi 
Ston mianaceys 

J. H. Webber, Mid-Continent sales 
manager of Kaiser Steel Corporation, 
has been appomted assistant manager of 
tubular product sales, and T. H. Wake- 
man, Mid-Continent district sales repre 
sentative, Mid-Continent district sales | : J 
ee Artuar WW, Galliver, for. | 3 DURABLA MANUFACTURING COMPANY 
merly sales engmeer tor Walsh-Holvoke oP 114 LIBERTY STREET es NEW YORK 6, N. Y. 
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5 succeeding Mrs. Thomas W. Siniunons, whom have been connected with the 
Suppliers eee resizned Dr. T. M. Vial, formerly Sales department of the Chemical divi 
with Charles Ptizer Company, has jon dl sion of Celanese Corporation of Amer- 
the New Product Development depart ica, have been promoted to district sales 
biaberne iter Ine, has joined Dravo Cor-  jyent of American Cyanamid Company = manayers: Milheim in the Southeastern 
poration’s New York office staff as ap Dr. Jean G. Smith, who has been district; Sinclair in New I-ngland; and 
pheation engineer te handle the sale of recently doing post doctorate work at Morton and Matthews in the Metropoli 
baaborae ited piping Cyberno Products Johns Hopkins University, has joined tan and Mid-Atlantic district, respec 
Company, New York, has been name the Research and Development division tively . . Samuel Moore & Company 
exclusive representatives for Conoflow ./ The Davison Chemical Corporation has changed the name of its Dekoron 
Corporation's Congo controls in the New Aweco Supply Company, Tucson, Tubing division to Dekoron Products 
York area. Chemical Pump & Equip- Ariz, has been appointed distributor for division Southern Engine & Pump 
ment Company of Cleveland will repre the tull ime of Ampeo Weldrop prod Company has been appointed distributer 
sent the company on the northern Ohne ucts of Ampco Metal, Inc., in the Tux for Peerless vertical and horizontal 
aren son sales ares pumps in Southern Louisiana and the 
Peter J. Short, Jr., tormer real estate . southern part of Mississippi 
representative at Lukens Steel Company, ™ aan, i ag sarge ol ese 
hia been romiotese te anlage re; al OPporation, has been appeowmles ° ° 
estate, at een Hugh Glen, fi “s assistant to the executive vice president Flexonics Adds Directors : 
merly president of kinseo Derrick & of H. K. Porter Company -. + William To Double Board Membership 
Pquipment ampany, has been elected L. Milheim, William B. Sinclair, W. D. Three new directors have been elected 
president of Johnston Pump Company Matthews an! J. W. Morton, all «1 ot Viramnics Cotgneution. Thies ace Geena 
R. Dirkelund, presi- 
dent of Baker, Fen 
tress & Company, 
Chicago; Perey W. 
Bowers, executive 
Vice president of 
Flexonmtes of Canada, 
Ltd. Brampton, On- 
tarto; and Thomas 
K. Wells, general 
sale ba) Hiahapgpet of 
Flexonics  Corpera- 
theon 
Phe elections m- 
crease the size of the Birkelund 
Klexomes board trom 
three to six it. ther three directors 
were reclecte comics operates six 
plants im the 


Sloan and Parsons Assigned in 
Yale & Towne Division Changes 


Two major administrative appoint 
ments have been announced by the Yale 
Lock and Hardware 
division of The Yale 
& Towne Manutac 
turimg Company. J 
Kenneth Sloan has 
been named manager 
of pump sales tor 
the division and 
Joseph bk. Parsons 
has been appomted 
assistant to the man 
ager of pump sales 
Sloan had been a 
‘ y member of the sales 
TRAYS . organization ol thre 
Cheorge 1) Roper Sloan 
Simple and adaptable in design, GLITSCH “Truss-Type” lightweight Corporation tor enmlt 


trays can be designed for any process requirement with respect to tray years prior te his present appomtment 
arsons, whe will assist Sloan, has 


size, process layout, type of flow, type and shape of downcomer, weirs, 2 I 
company tor the past 


wells, and size and shape bubble caps as well as suitable corrosion been with the 
sever vears 


GLITSCH BUBBLE CAPS Black, Sivails & Bryson Adds 
Manufacturer's Representatives 


Dies for 287 different cap and riser assemblies are now available. ‘| f : 
The cap styles can be varied further by a wide range of slots. Holddown " ¥ i, ahha oe , ila I Weal, 
styles simplify clean-outs, reduce “‘off-stream” time to a minimum. .* hh wee pare'st apporitec ny EMACK, OIVALS 
i & Eryson, Inc., Kansas City, Mo., for 


resistant materials 


its line of automatic control equipment 
amd satety heads. They are: Fluid Con 


: ‘ trols Company, Inc., Philadelphia, and 
ALSC, \. : : bein ias Berry krvin Engineering Company, 
os a fl DS Ar ae s a, Minneapolis, Minn 


Fritz W. Gurscn & SONS. Ine Spel. 6 
deo 021 ie A. P. Green Buys Texas Firm 


» 

P. Green Fire Brick Company of 
see a subsidiary of the A. P. Green 
Fire Brick Company of Mexico, Mo., 
has acquired Thermo Fire Brick Com- 
pany otf Sulphur Springs, Texas. There 


DALLAS 2. TEXAS 
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IT BEGAN WITH A RAFT 
AND A BOLD ARMENIAN 


Asout 500 years B.C., an Armenian merchant, look- 
ing for new markets, resolved to take a “capital risk’’. 

He loaded a raft with stretched-hide containers of as- 
phalt and bitumen, plus a half dozen asses, and floated 
hundreds of miles down the Euphrates to Babylon. 

His venture paid off. He sold his wares at a profit, and 
he and his crew rode home on the backs of their animal 
passengers. 

So was taken the first step in the water transportation 
of petroleum products. 

Some 2,400 years after, the latest step is taken: 


April 20, 1954, saw the launching of the first of four 
Cities Service super tankers as queens of the world’s oil 


carriers, the latest additions to the Cities Service fleet. 
Their size and appointments should make even today's 
tanker men—much less our Armenian friend—gape 
with astonishment. 

They will carry more oil in less travel time than any 
other tankers in service today. Air-conditioned, with 
individual staterooms for all, they'll have crew comforts 
and conveniences never before seen on tankers. 

They will be, in short, the latest word in oil trans- 
portation. Not the “last word’’—for there is no such 
thing. (The Armenian probably thought he had it!) 

The four new “luxury liners’ of the Cities Service 
fleet are merely the latest chapter in a long, long story 
... AND THE END Is Not YET. 


CITIES (Q) SERVICE 


Quality 5-D Products 
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"GERVRITE 
TH ety PLE 


the head that's ahead 
in every way... 


This new ‘‘Serv-Rite’’ thermocouple head 
is actually small enough to be held com- 
fortably in the palm of your hand. But 
size is only one of the many features that 
make this thermocouple head really ex- 
traordinary. It is loaded with installation 
and service conveniences that any user 
of thermocouples will appreciate at once. 


The body is of malleable iron, cad- 
mium plated for durability. A new type 
friction lock assures easy removal or 
tightening of the cap —a quarter turn 
does it. An asbestos gasket makes the 
head dirt- and moisture-proof. With a 
choice of ¥%”, %”, or 1” IPS opening 
for the protecting tube, you can standard- 
ize on one style head. 


The connector block is of a material 
especially selected to withstand, without 
damage, temperatures up to 900° F. in 
continuous service. Improvements over the 
conventional type of inserts greatly sim- 
plify the making of the lead wire connec- 
tions. The complete thermocouple ele- 
ment, including connector block, can be 
easily withdrawn for inspection. 


Install a ‘“‘Serv-Rite’’ thermocouple 
head and seé for yourself how much 


better it really is. 
Write for complete details 


GORDON 
SERVICE 
CLAUD S. GORDON CO. 


Manufacturers * Engineers « Distributors 
Thermocouples & Accesories + Temperature Control 
Instruments + Industrial Furnaces & Ovens 
Metallurgical Testing Machines 
Dept. 25 + 3000 South Wallace $t., Chicage 16, Hil. 
Dept. 25 + 2035 Hamilton Ave., Cleveland 14, Ohie 


L LED 3 


Suppliers... | 


per- | 


will be no changes in operating 
sonnel of Thermo Fire Brick Company. 


Daniel Vernon Joins Wedgeplug 
In Sales Coordinating Post 


Wedgeplug Valve Company, Inc, New | 


Orleans, La. has added Daniel Cooper 
Vernon to its) staff 


| as sales coordinator. 





The post, a new one, 
will have as its duties 
the coordination of 
the sales of Wedge 
plug valves with 
Stockham products, 
produced by Stockham \ 
Valves & Fittings, of ®& 
which Wedgeplug is & 
an afiiliate. 

Vernon’s back- 
ground includes three 
years with Tennessce 
Coal, Tron and Rail- 
road Company. Most 
recently he was in the Sales department 
of Stockham, with headquarters in Los 
Anweles. 


Vernon 


Cyanamid Names McDonald 
Refinery Chemicals Sales Head 


T. O. MeDonald was recently appointed 
sales manager of American Cyanamid 
Company's Refinery 
Chemicals department. 
He will be located at 
Cyanamid’s New York 
office 

McDonald joined 
Cyanamid in 1945 as 
a salesman in the 
South and in 1950 
was named Southern 
district manager for 
the Refinery Chemi- 
cals department. Prior 
to his new appoint- 
ment he was located at 
Houston. He will su 
pervise all sales ac- 


McDonald 


tivities of the department, whose products | 


include cracking catalyst, reforming cat 
alysts, and lubricating oi) additives 


Brelie Heads Changes in 


| Ansul Fire Equipment Sales 


Ansul Chemical Company, Marinette, 
Wis, has appointed George Brelie gov- 


} ernment relations manager, in charge of 


the sale of all Ansul products to the gov 
Brelie, who formerly 
\nsul’s fire equipment 


ernment 


charge of sales 


branch office in Oakland, Calif., will be | 


in Oakland by Joe Holmes, 
formerly Los Angeles district manager 
Holmes’ place in Los Angeles was as 
signed to Remsen Paul, who was trans 
ferred trom Philadelphia 

kd Bader, formerly 


succeeded 


to Ne Ww York 


Campbell Made Chief Engineer 

Cc BR 
chief engineer tor the 
phia Steam division of the Westing- 
house kleetric Corporation. In his new 
position, Campbell will advise and guide 
the division on all engineering matters 


South Philadel- 
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was in | 


with fire equip- | 
ment sales in Chicago, will be transferred | 


Campbell has been appointed | 


TROLEUM 


HOT FORGED from solid, 
rectangular steel bars, de- 
signed and produced for 
dependable, long-life service 
under the severest piping 
conditions! 


A TYPE FOR EVERY USE! 
FOR ALL PRESSURES ! 
FOR ALL TEMPERATURES ! 





Standard & Double) 
Extra Heavy 


UNIONS 


Available with 
screwed or socket 
weld ends. 3000- 
Ib. sizes Y” to 3”; 
6000-Ib. sizes wt 








to 2”. 











ORIFICE ) 
UNIONS 


With screwed or 
socket weld ends. 
3000-Ib. and 6000- 


Ib. service. y 





YN 
(MALE & FEMALE 
UNIONS 


With steel-to-steel, 
bronze-to-steel, stain- 
less steel-to-steel or 
orifice seats. 3000-Ib. 


— only. 














Standard & Double \ 
Extra Heavy 
LUG NUT 
UNIONS 


Hammer-type for 
quick opening and 
quick closing. 








\ 





WRITE FOR CATALOG 11 
showing the complete Catawissa 
line of Perfect Seal Products 


CATAWISSA VALVE AND 
FITTINGS COMPANY 


25 Mill St. — CATAWISSA, PA. 
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Meek Company Promotes Nolan 
To Manager of Houston Office 
M. K. “Ken” Nolan of Houston has 


been promoted to manager of the Hous 
ton olhice of J R 

Meck Company, Mid- 

(ontinent area oil 

fields representative 

tor the Young Radi- 

ator Company. 

In his new 
ment Nolan will con- 
tinue to headquarter 
in Houston. He will 
handle sales and en 
gineering of Young 
oil field and heat 
transfer equipment in 
Texas, Louisiana and 
New Mexico 

Nolan joined J. R 
Meek Company, Tulsa, im 1950, atter 
several years of successtul engincering 
practice. He is a graduate of the South 
Dakota School of Mines 


assipn 


Nolan 


Larkin Elects Alexander 
Vice President to Head Sales 

T. FE. Alexander has been elected vice 
president in charge of sales at Larkin 
Packer Company, 
Formerly sales man- 
ager of the company, 
he will continue in 
his new capacity to 
direct sales, both do- 
mestic and export, 
from headquarters in 
Houston. 

Alexander joined 
the Larkin organiza- 
tion as a field repre 
sentative in 1937, 
headquartering in Cor- 
pus Christi. Soon after 
being transferred to 
Houston in 1940, he 
was appointed district manager in charg 
of the company’s Gulf Coast operation. He 
was advanced to sales manager im 1946 


Alexander 


U. S. Steel Division Breaks 
Ground for Container Plant 


Ground has been broken for the 
steel container plant which the U 
Steel Products Division of United States 
Steel Corporation is building just north 
of Camden, N. J. Designed tor the pro 
duction of steel drums and pails tor the 
petroleum, chemical, paint, food and 
other industries, the plant will be com 
pleted early next year 

In UU. S. Steel’s Tennessee Coal & 
fron Division, Elmer F. Harris has been 
named manager, metallurgy, inspection 
He has served as the divi 
ob manutactur 


new 
> 


and research 
sion’s assistant manager 


1951 


mg Sine 


National Aluminate Division 
Adds Cat Cracking Specialist 


Joseph W. Moorman, formerly with 
The M. W. Kellogg Company and more 
recently a consulting engineer, has joined 
the Catalyst division of the National 
\luminate Corporation in a technical 
sales capacity 

Moorman has been 
cracking catalyst field 
tion, both from a design and operational 
standpoint. He will represent) Naleo’s 
Catalyst division primarily in the Mid 
Continent and Gulf Coast areas 


active om the 
since its mecep 


Vay, 1954--Petromeum REFINER 


Graver Water Conditioning to 
Bear Down on Industrial Waste 
Waste department 
Graver Water 
It will be headed 
a graduate chem 


\ new Industrial 
has been established by 
Conditioning Company 
by Robert J. Keating, 
ical engineer. Industrial waste activities 
are scheduled to become a more impor 
tant part omprehensive 
Water treating 


of Graver'’s « 


services 


Spillane Gets New Graver Post 


Graver Water Conditioning Company, 
New York, has appointed David M 
Spillane Chicago district manager. Spil 
lane was New York Sales bkengineer for 
the company prior to the new 
ment 


eisstgen 





Suppliers eee 


International Nickel Adds 
Conrad to Technical Section 


Arthur A. Conrad, Jr, metallurgist, 
has joined the Detroit technical section 
of the Development and Research Divi 
sion of The International Nickel Com 
pany, Inc. Prior to his present apport 
ment he was chief metallurgist” with 
Precision Metalsmiths, Ine, Cleveland 


Annin Names Representatives 
Ward K. Stallings Company, Atlanta, 

Ga., has been named to represent ‘The 
Annin Company inp Georgia, eastern 


Yes, dehydration of vapor and liquid feed 


stocks in petrochemical processing is best 
accomplished with superior drying efficiency 
by use of FLORITE DESICCANT. 


Most economical of the granular drying 


agents, Florite has a longer service life, gives 


a low dew point depression, and aggressively 


resists “poisoning effects” which perma- 


nently destroy adsorption qualities. 


Let us prove that Florite is best suited for 


your desiccant requirements, too. Your 


inquiry will bring prompt response. 


FCORIDIN COMPIN 


P. O. Box 291 


Dept. E 


Adsorbents 
Desiccants 
Diluents 


Tallahassee, Florida 
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Suppliers... 


and northern Alabama 
represent the company in 
Nlabama, western Florida and 
eastern Mississippi: was Frank A 
Thomas Company, Spring Hill, Ala 


Witco Opens New Plant 

The first Pacific Coast plant of Witce 
Chemical Company has been opened im 
the Lynwood section of Los Angeles 
Initial production will be Witeo paint 
driers but operations are planned event 
ually to include the manutacture of vari 

chemicals, The new plant 
four factory buildings on 


Pennessee 
Named te 


outhern 


ous orvant 
Comprises 
three three 


Fairbanks, Morse Sets Up 
New Electronics Division 


A new “Electronics Division” has been 
organized by Fairbanks, Morse & Com- 
research, development, appli 
manufacture of 


pany, tor 
cation engineering and 
electronic devices and apparatus used in 
conjunction with various company prod 
ucts 

l.. J. Maguire, formerly general man 
ager of the St. Johnsbury, Vt.. works, 
has been appomted manager of the new 


division with offices at Davenport, Towa 


Bailey Moves Seattle Office 


The Seattle district office of Sailey 
Meter Company, Cleveland, Ohio, has 
moved to larger quarters at 200 Broad- 
Way 


DAY MAN ON THE JOB... 


Experience Furnished Pitt-Chem. Users 


Here's @ regular service to users of Pitt-Chem’s cold applied protective Coatings in the area 
served by the $. D. Day Company* that adds to the value of using these products. When you 
DEAL WITH DAY, one of his men is present to pass on his knowledge to assure you the best and 


most efficient application 


The Pitt-Chem. 100 Series cold applied Tar Base Coatings have an outstanding record in reducing 
maintenance costs for industrial equipment and structures; here are a few 


PITT-CHEM 


101 A versatile heavy duty coating that withstands severest corrosive conditions 


102 A thin, high gloss maintenance coating for steel and concrete surfaces 
103 Excellent protection for metal exposed to corrosive vapors, dilute acids and 


alkalies. 


104 A fast drying high gloss coating thot will not transmit taste or odor to water 


105 A water base coating with wide range of uses in the higher temperatures 


These coatings are stocked in Houston for immediate ship 


ment 


Engineering counsel, 


literature ond prices are furnished 


through our Houston Office 


The Pipeliner’s Friend says, “Formula 291 gives skin protection 
for those working where fumes may be toxic.” 


* Gulf Coast Distributor 


Sian Dae DY: 4 O10)\ 8-7: R 4 


1973 WEST GRAY 


308 


aLOler lel. 


TEXAS 
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TROLEUM 


Sealol Appoints Rolf Kroekel 
Research and Development Hea 


Rolf Kroekel has been appointed di 
rector of research and development at 
Sealol Corporation. In 
this position he will 
direct Sealol’s re- 
search program. He 
will be particularly 
concerned with ex- 
ploring the possibili- 
ties of new materials 
and new seal designs 

Educated in Ger 
many, prior to World 
War Il, Krockel has 
worked in missile de- 
velopment programs, 
especially in the field 
of applied hydraulics 
He has also been associated with the U.S 
Naval Ordnance Vest Station at Pasa 


dena, Calif 


Kroekel 


Hammes Gets Sales Post at 
American Machine and Metals 


R. M. Hammes has been appointed 
assistant general sales manager in charge 
of the Niagara Fil 
ters division and the 
Tolhurst Centrifu- 
gals division of 
American Machine 
and Metals, Inc. 

Hammes joined 
American Machine 
and Metals in 1943 
as director of the 
company’s training 
program, In 1946, he 
became assistant to 
the general sales 
manager in charge 
of sales promotion. 
He has a B.A. ce 
gree from Columbia 
B.S. degree from Ohio State 


Hammes 


University and a 
University 


Honeywell Assigns 27 to 
U. S. and Canadian Offices 


Twenty-seven new service and instal 
lation engineers have been assigned to 
Minneapolis-Honeywell Regulator Com 
pany branch offices in 23 U.S. and Ca- 
nadian cities. The assiguments were 
made upon completion of an intensive 
service and installation training course 
at the company’s home office in Min 
neapolis. 

The graduates and their new assign 
ments: Kugene FF. Edelmann and Mil 
ton [.. Steiner, St. Louis, Mo.; Ronald 
F. Bulletset and Fred [. Smith, Seattle, 
Wash.; James W. Miller and James ¢ 
Nauule, Houston; Paul ID. Beck and 
Gerald L. Hopkins, Portland, Ore.; 
Douglas Aden, Chicayo; Noris S. Ber- 
nard, Toledo, Ohio; Charles 1). Bink 
ley, South Bend, Ind.; Charles B. Brad 
ley, Jr., Pittsburgh; Weldon B. Dorris, 
los Angeles; David T. Hartupee, San 
Francisco; Robert W. Jones, Wichita, 
Kan.; James A. Kirby, Richmond, Va; 
Burton LL. Larrabee, Minneapolis; Wil 
ham KE. Lemon, Des Moines, lowa; 
Menzies McKillop, Spokane, Wash; 
William Ek. Pierrard, Dallas, Texas; 
Jack R. Reimers, Union, N. J.; Warren 
Rousseau, Birmingham, Ala.; Charles 
RB. Simison, Indianapolis, Ind.; Albin J. 
Visnauskis, Boston; Donald E. Yerks, 
Detroit; Paul B’eliveau, Montreal, and 
Clifford L. Thompson, Toronto. 
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Chiksan Promotes Schlarb to 


Special Sales Representative 

H. J. Schlarb has been promoted to 
the newly created position of special 
representative in the 
Sales department of 
Chiksan Company 
and Chiksan Export 
Company, 

In his new 
itv, Schlarhb 
maintain close con 
tact with key per- 
sonnel of customers 
and prospects, and 
with visiting person 
nel of foreign opera 
tions. He will alse 
handle special as 
signments and proj 
ects. Schlarb has 
been with Chiksan Company over nine 
years 


Capac 
will 


Schlarb 


Hercules Powder Announces 
Explosives Department Changes 


Appointment of an assistant director 
of operations for its Explosives depart- 
ment and the transfer of two works 
managers in plants operated by that de- 
partment have been announced by Her- 
cules Powder Company 

Clifford T. Butler, works manager 
since 1946 at Hercules, Calif., has been 
named assistant director of operations 
for the department. E. St. Pierre Bel 
linger, works manager at the company’s 
Bessemer plant since 1946, has been 
transferred to Hercules as works man 
ager, succeeding Butler. Named to re 
place Bellinger at Bessemer was John 
C. Foster, works manager since 1952 at 
the government owned Radford Arsenal, 
Radford, Va 

Wilham E. Howell, assistant works 
manager at Radford since 1950, replaces 
Foster as works manager at Radford, 
and is, in turn, succeeded by Duard H 
Little, production Radtord 
since 1949 


manager at 


McCann and Cox Expanding 
Southwest Steel Operations 


Southwest Steel Corporation of Tulsa 
recently purchased by Kelly Fo MeCann 
and Jasper Po Cox, Jr. is expanding its 
operations to include aluminum and cop 
per alloy pressure vessels tor the chemi- 
cal industry. MeCann and Cox, who were 
formerly associated with Warner Lewts 
Company, purchased the steel plant trom 
M. J. MeNulty, Ir, pioneer Tulsa indus 
trialist, The company rian 
facturme and tabricating oil tield equip 
ment and supplies 


has Ie cn 


A. O. Smith Assigns Spoor to 
Assistant Division Manager 


John W. Spoor has been appointed to 
the newly created post of assistant divi 
Welding Products 
Smith Corporation 
lermerly vice pres 
ter Arms 
Watton, succeeds him as 
sales manager of the division 
ery A. Stetdl, sales representative ton 
\. Oo South industrial satety grating in 
the Middle West im the past three 
now os the sales engineer tot 


Wise 


ston tmianager of the 
division of AL ©) 

Kichard \W 
dent ] 
Frankhn Corp 
veneral 


kk atieyv, 


moch. ce of sales 


Vears, 
diviston’s 
consi 
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PETROLEUM 


Oldham Succeeds Ebbert as 
Gustin-Bacon Sales Manager 


G. P. Oldham, formerly with Katser 
Mluminum and Chemical Corporation, 
has been appointed general sales man 
ager of Gustin-Bacon Manutacturing 
Company. He suceeeds FF. H. Ebbert, 
vice president, who has been reassigned 


Clark Adds Dealer at Erie 


Erie Industrial Trucks, Inc., Erie, Pa, 
has been granted a franchise for the sale 
and service of Clark Equipment Com 
pany’s industrial fork-litt trucks. In ad 
dition to the regular line of Clark mia 
terials handling equipment, the 
dealer will also handle the high capacity 
fork-lift, trucks formerly manutactured 
by Ross Carrier Company, which was 
acquired by Clark last vear 


ETA 


CONSTRUCTION 
WITH 


new 


Suppliers... 


Walker Succeeds Rugg as Head 
Of Koppers Chemical Division 


Georze M. Walker, whe tor the prast 
two vears has been primarily engaged 
in planning and advising on the tuture 
vrowth of the Chemical division of Kop 
pers Company, Ine, been named 
vice president and general manager ot 
that divistom. Ee Dan 
M. Ruge 


Blackford Promoted at Durabla 

Raymond TH. Blackford, formerly chiet 
has been named vice president 
m charge of engineering of Durabla 
Manufacturing Company, New York. In 


has 


suceeeds the Late 


cnpeitiect 


[NAS Z 


IS 


-- 
—" 


In today’s fast-moving economy, you must 


have speed . . 


speed in refining . . . 


speed in marketing, to keep abreast of com- 


petition, 


When you remodel or build a new 


plant, you want the job done quickly and 
efficiently, to get back into production. 


REFINERY ENGINEERING Company has 
the reputation of getting the job done on 
schedule, or before. When you place a con- 
tract with TRECO, you want and will receive 
careful planning and engineering, sound 
workmanship and speed of construction. 


Why don’t yeu let us discuss with you, 
remodeling of your present facilities or 
building of a complete new refinery? 
job is too small nor too large to receive 
complete attention of every member of 
TRECO staff. That is why ninety seven 


the 
the 
No 
the 
the 
per 


cent of all TRECO customers give us repeat 


business. 


For more data on advertised products, use Readers’ Service Cards, last page 








spect ically 


SAND-BANUM 


Pure Colloidal Concentrate 


REMOVES and PREVENTS 
BOILER SCALE 


Ounces Only 
Ounce A Week 


DO A BETTER JOB! 
lry il 


Stocked by 
Leading Supply Houses 








EXPLOSION PROOF 
Temperature Limit 


Controls 


The Burling Model 
V-1-X temperature con- 
trol has two concentric 
tubes of different ma- 
terials exposed to the 
heat. The relative mo- 
tion of these, operates 
a snap-action switch 
through a lever. Entire 
unit, except tubes, is 
mounted in an explosion 
proof housing. 
FEATURES OF OTHER 
BURLING CONTROLS 

@ Ranges from —300° F. to 1800° F. 

@ Electric or Pneumatic 

@ Onw, two or three Micro Switches 

® Differential Expansion of Solids 

No Liquids nor Gases 
® For controls, safety-alarms, cut-outs 


Send for Bulletin 102 


yo Burlin 
INSTRUMENT COMPANY 
8 Vose Avenue 
South Orange, N. J. 


TEMPERATUR 


Controls 





CONCRETE 


SAND AND CEMENT 
Placed by Air 


We have a well trained and experienced 
field organization. We own and operate 
43 complete cement gun outfits. 


Send for specifications and bulletins 
No obligation 


See our catalog in Sweets 


GUNITE CONCRETE & CONST. CO 
1310! WOODSWETHER RD KANSAS CITY 5 MO 
WALNUT CHICAGO 1? Ii 
ISON, HOUSTON 2° TEXAS 


St lows M eapols Dens New Orleans 


Suppliers eee 


lis new position, he will be 
of the company’s program of 
and engineering for the development of 
check valves, pump valve units and Du 
rabla sheet and gaskets 


27016 W 
2036 ADI 


in charge 
research 


Merger of Edgar Brothers 
And Attapulgus Pending 


\ttapulgus Minerals & Chemicals 

wporation and Kdgar Brothers Com- 
pany have agreed on a basis of merger 
of the two companies. The merger is 
subject to ratification by directors and 
stockholders, The merged company 
would be known as American Minerals 
& Chemical Corporation 
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First of Four Units Put in 
Operation at New Alcoa Plant 


The first production unit of Alumi- 
num Company of America’s new chemi- 
cal products plant at Bauxite, Ark., is 
now in full production. Bauxite Works, 








UNIFORM, CLEAN 
ACCURATELY THREADED 
STRICT ADHERENCE TO 

SPECIFICATIONS 


VICTOR alloy Studs and Bolts have met the exacting 
stondards of the oil industry for more than 30 years. 
Victor is accustomed to meeting your requirements 
of quality, price ond delivery. Try VICTOR . 

next time you need any fastening. 


Write for the new, easy fo use 
VICTOR catalog. |; 


VICTOR PRODUCTS CORP. 


Alcoa plant is a part, 
has begun shipments of Hydrated Alu- 
minas, C-30 Series, on a routine basis 
The first unit is one of four that will 
comprise the plant when it is completed. 
The second production unit of the plant 
is expected to be completed this month 


of which the new 





’ steel, 20 trays, design pretsure 407. 


Ta 
Onn 


‘ 6” Artz steel, 10 trays, desi 
0.0. x 70’ 4',” steel, 35 trays, 


egsee se 


So--950855°95 
a x 


™O%@CCC--o--20 
0 On ene ROY 


5’ steel, 45 trays, design pressure 552. 


™ 
Pb 


2—1440 sq 
3—1345 aq. ff 
1—1270 sq. 
2—1250 aq. 
2—1125 aq. 
2—1125 s@ 
t— 750 sq 
t'— 660 sq 


steel, 8 

. 304 8.5., 

steel, 602 P 

. steel, 552 Psia. 00°F. 


2—Oliver &’ x 10° Monel, Rot. Vac. Filters 
= ok oor Mig 36 leaves 
Ld Filt 


erry 24” x 24” ci er Presses, 31 chambers 


COMPLETE DETAILS ON REQUEST: WIRE! 


4101 SAN JACINTO 





© pressure 5527. 
design temperature 300°F . 
3’ steel, 50 trays, design pressure 702. design temperature 300°F. 


HEAT EXCHANGERS—CONDENSERS 


HOUSTON 4, TEXAS — JU-6032 


SPECIAL LIQUIDATION! 


Practically new Petrochemical Equipment in Beaumont, Texas Area 
TOWERS & COLUMNS 


* 6” etainiess steel, 15 trays, design pressure 
556” steel, 30 trays. design pressure 4527, design Comoereeee 300° 
design temperature | 
pressure 50z. desi 
esign pressure 647. 
steel, 35 trays, design pressure 552. design temperature 300 
’ gtaintess steel, 15 trays, design pressure 
* 6” steel, 15 trays, design pressure 5527. design temperature 300° 
o 6” staintess steel, 70 trays, design pressure ‘wy design temperature 300°F. 
Ama steel, 40 trays, design pressure 55 jesi 
63’ . design pressure 55277, design temperature 250°F. 
design temperature 300°F. 


re 502, design bm gy 300° F 


Gapuaten 250°F 
4 rene 300° F. 


re 8502, design temperature 350° F 


on temperature 300°F. 


i— 400 sq. ft. 304 $.8.. 78 PSIG, 350°F 


3 stee!. | Se P 


+ os 88. 100s Psi: pod F 


OTHER ITEMS 
5—Clark Air Compressors, gas engine drive, Model RA-8, 800 BHP. 2 ard 4 stage 


jee 36" « so" yoo L.. Centrifuges, rubber covered. 


PHONE! WRITE! 


Equipment 
Company 








use Readers’ Service Cards, last page. 
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DESIGNERS 





> Pipe 
RATES; exular Classified (undisplayed) set in this size type; 10 cents per word, Minimum o 
charge, $3. Blind box address in our care counts six words. Replies forwarded without charge 
Display ads, set in suitably larger type with ruled border, $10 per column tneh. . 
All classified ads payable in advance, Ten percent discount for two or more insertions of same os Structural 
copy in consecutive issues. COPY DEADLINE: 25th of month preceding date of issue; Send 
copy and remittance to: Classified Ad Department, Petroleum Kefiner, P. O. Bex 2608, Houston, 
Texas, | . ° 
e + bo-fern 
~ * &* & & & & & & & & & & & & 8 Lketrical 








RENT! ‘To engineer and design oil- 
That Extra Equipment You Need Mita , 
refineries and chemical- 


Cranes - Back Hoes - Draglines - Compressors & Air ‘Tools - Pumps- Tractor & 

Wheel Mounted Cranes - Pipe Layers - Trenchers - Buckets - Dozers - Pile Hammers 

& Extractors - Payloaders and Tractor Mounted Front End Loaders - Hoists - plants. 

Towers - Mixers - Welders - Portable Light Plants - Vibrators 
Tell Us Your Requirements 
SOME OF OUR CUSTOMERS: 


M. W. Kellogg - (. F. Braun - Stone & Webster - Catalytic Const. - Amer. Cyanamid - | 
DuPont - Atlantic Refining - Sun Oi) - Gulf Oil - Sinclair - Allied Chem, & Dye - Graver - . , . 

Lummus - Blaw-Knox Cc. F. BRA UN & CO. 

RENTAL SERVICE CO. Engineers * Constructors 

Phone Gladstone 5-4200 Bo . , : 

Philadelphia 40, Pa. nninaiiiin eniiinl sas 

“38 yRane oF SERVICE” 1000 SOUTH FREMONT 

j ALHAMBRA 


Courtiand & 4th Sts. 





CALIFORNIA 








Equipment Inspectors 


(Age: 25 - 35) 


Desired by major oil company for career opportunities in South America. 
Will inspect fired and unfired vessels both pressure and atmospheric, fire tube CHEMICAL 
and water tube, boilers, furnaces, fractionators, drums, tanks, piping, safety 
valves, etc. associated with refinery operations, Should be familiar with ASME, 
API, and ASA codes. Good opportunity for advancement. Minimum require- ENGINEER 
ments: Degree in engineering, preferably mechanical, plus 2 years experience 
in refinery equipment inspection. Non-degree men with upwards of 5 years 
refinery experience may be considered. Salary plus bonus: $8,000-10,000. Also 
liberal benefits, tax savings and home vacations with traveling expenses. Re- , . 
plies confidential. Graduate chemical engineers 
Bex 1540 with minimum 3 years process 
Dept. Al design experience of oil refinery 
General Post Office or surface oil producing facili- 
Now Verk 1, N.Y. ties. For New York office. Must 
be willing, however, to relocate 
in foreign operations at some 
See Special Liquidation 
GLASSES & GASKETS = q future date. Salary commensur- 


Ci Ad ite P : : ‘ 
£ MAGNIFYING ——— ex. on Opposite Page ate with experience and training. 
i. Write giving full particulars re- 


. 

















ALL SIZES TO FIT YOUR GAGES & VALVES SENIOR INSTRUMENT ENGINEER, require . . 
ERNST WATER COLUMN & GAGE CO. ment include ME, ChE or BE degree, & years garding personal history and 
experience in chemical or petroleum industry, a 2 
Send for Catalog, LIVINGSTON, N. J. at least 5 of which must have been in instru work experience. Flease include 
mentation and control, Duties: to analyze 
complex chemical or petroleum processes for telephone number. 
a ° controllability; to recommend desirable proc 
Weil Made Representative ess changes; to plan, coordinate, design and 
a a develop process control systems; to act as 
For Two Blaw-Knox Divisions consultant on process control and instrumen SOR 
2 es f tation. This is a permanent position created RECRUITING SUPERVI 
Frank A. Weil has been appointed through the normal expansion of a leading 
seuthern representative for Blaw-Knox aanaaatan a A oy a cen oa reap 
. . : construction oo ol refineries ane chemical 
Company's Chemical Plants and Buflo- — piants the world over. The salary in, high ARABIAN AMERICAN 
vak Equipment divisions He will be and the many Liberal benetits tnelude ‘ 
located in the Birmingham office and tive mMaUrANnce aml an accumulative Vacs “ OIL COMPANY 
1 ; pian, Traveling and moving expenses will be 
will serve a tive-state area. He has been paid) Please submit complete details of bach 505 Park Avenue 
and experience and inelude initial 


with the Chemical Plants division tor Kreund 
. . salary desired Ihox 2310, Row ea) | 
scyV Ve. ‘ ; *s nY . Cenetna ! 230 y 
en irs as principal process engi Went 40 st Mew York 36. 9.9 New York 22, N.Y. 


neer and supervisory process chyineer 
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That rugged old pump of yours may not be the bargain 
that it seems. Let’s do some arithmetic. If the efficiency of the 
old pump is 75% vs. the 85% efficiency of the new pump, 
Sure you are paying more to keep it than you would to replace it. 
? That’s because a new unit of equivalent output uses less 
power. Thus it soon saves its own cost — then begins 


that old pump to pay dividends. 
Let's take a specific example—a general service pump 


still works, 


Old pump efficiency 84% 625 BHP 
New pump efficiency 89% 590 BHP 


35 BHP Savin 
but how much : 
On the basis of 1¢ per KWH, the 35 BHP saving for a 5000-hour 


does it cost year (approximately 14 hours per day) amounts to $1300. This 


saving, capitalized in 4 years at 4% adds up to 85520. Yet the 


to keep? price of the new pump that saves $5520 is only 81054. 


What would the pump replacement profit be in your 
particular case? Your De Laval representative can tell you 
exactly — in dollars and cents — as soon as he has the basic 
facts on your present installation. Call him in today or write 
to De Laval for Pump Fax Bulletin which includes a 
valuable “power-savings” chart. 


DE LAVAL Pumps 


DE LAVAL STEAM TURBINE COMPANY 
811 Nottingham Way, Trenton 2, New Jersey 


For more data on advertised products, use Readers’ Service Cards, last page PerroLceuUM REFINER l'ol 33, No. 5 





What's New In Equipment .. . 





LA Ay 
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¥ 





Packaged Compressor Plant 


This 660-horsepower unit, completely factory 


assembled, goes to location needing only minor adjust- 


ments to be on stream. 


\ new 6600-horsepower packaged com 
pressor plant, the largest ever offered as 
a complete package, has been announced 
by The J. B. Beaird Company, Ine 

fuilt around the Ingersoll-Rand 
12SVG gas-engine-driven compressor, 
the new packaged plant is designed for 
single or multiple unit installation on gas 
pipe lines, gathering lines and gas litt 
systems. By using these 660-horsepower 
plants in banks, it ts possible to install a 
compressor station with thousands ot 
horsepower at the low cost: per horse 
power typical of packaged compressor 
plants 

The entire unit ts assembled on an in 
tegral fabricated steel base. The ruggedly 
constructed base climinates the 
for an expensive foundation at 
erating site. No more than a coneret 
slab is required. Installation time and 
expense are reduced because of complete 
assembly in the factory as well as cen- 


necessity 
the op 
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tralized purchasing, and 
testing 

In spite of ats large capacity, the 
12SVG packaged compressor plant may 
be transported on heavy oil field trailers 
directly to location Like other Beaird 
Ingersoll-Rand packaged compressot 
plants, the new model meludes all neces 
sary auxiliary equipment and controls 

Literature on the IT2SVG) and other 
standard size packaged compressor 
plants from TO-horsepower to 660 
horsepower ts available trom the manu 
facturer now. Just 


Circle El on Postcard 
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Control Valve Line 


A new line of high capacity automatt 
control valves been developed by 
Controlled Flow Valve Company. This 


has 


valve was promarily designed for 
and relief valve tield but can 
adapted for almost all liquid 
and vapor control services by changing 
only the external actuating equipment 
Phe basic valve utilizes a new body de 
sign and operating principle which allows 
outstandingly high flow capacities under 
actual How tests. Itoi now available in 

3, 4 and G-inech sizes for pressures rang 
my from 3 ounces per square inch to 150 
pst Extremely simple and durable, the 
valve has only one moving part and uses 
ne large springs, moving pistons, stuff 
ing boxes or close tolerance guides. Some 
of the features of the new valve are: 


Vinnegine 
the 
casily be 


satety 


@ External actuating equipment can be 
removed for calibration and repat 
or can be replaced without removing 
the basic valve 
The valve can be pneumatically, hy 
draulically, or electrically operated 
from a remote location 
The valve can be opened and closed 
manually and automatically, either 
at the valve or at a remote location 

For the information that you need 

this new valve simply 


Circle E2 on Postcard 


oon 


Electronic Indicator 


A new. electronic mcasuring mstru 
ment for making bridgetype measure 
ments has been developed by Minneapo 
lis-Honeywell Regulator Company's 
Industrial division 

The new imstrument, called an clec 
tronic null indicator is the first radical 
departure from the conventionally used 
galvanometers. Housed in a_ portable, 
compact case, the new instrument speeds 
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ERA waite 


VISIBILITY 








JERGUSON Series #5 
Reflex Gages 
Give you up to 1914” 
of Clear Visibility 


HE sharp black-white contrast of 

the liquid level against the empty 
space above, in Jerguson Series #5 
Reflex Gages, makes possible highly 
accurate liquid level readings even 
where lighting is poor. 

To give you extra long service, the 
gages are corrosion resistant; and the 
glasses are specially treated with Jer- 
guson Anti-Fouling Compound to give 
clearest visibility over a long period. 

Series #5 Low Pressure Reflex 
Gages are available in sections to give 
you any desired total gage length. 
Materials used are selected to conform 
to or exceed the rigid requirements 
of A.LS.L., A.S.T.M., and/or A.P.1- 
A.S.M.E. specifications. 


You can depend on Jerguson Gages. 
Write today for fuli information on 
Sertes #5 Gages, or for help on any 
gage problem. 





Gates and Valves for the 

Observation of Liquids and Levels 

JERGUSON GAGE & VALVE COMPANY 

100 Felilsway, Somerville 45, Mass. 
Offices in Major Cities 


Jorguson Tress Goge & Valve Co., itd., London, Eng. 
Pétrole Service, Paris, France 
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New Equipment... 


up resistance and potential measurements 
using precision potentiometers and 
bridges. To operate the null indicator it 
is only necessary to close the switch and 
balance the bridge. The balance point is 
indicated by the return of the indicator 
pointer to 0. There is no lost time while 
waiting for the pointer to cease oscillat- 
ing or to come back on seale as is the case 
in ordinary galvanometers. In addition, 
the new instrument is not affected by vi- 
bration nor is it necessary to level the 
indicator since its operation is unaffected 
by position. Overloads of several hundred 
percent will not affect the new instru- 
ment. A technical data sheet giving com- 
plete information on this new indicator 
is available now. 
This item supplements Minneapolis-Honey- 
well Regulator Company data on page 596 
of the Refinery Catalog, 21st Edition. 
Circle E3 on Postcard 


° ° 
Ultrasonic Cleaning Method 
An ultrasonic power generator is now 
being manufactured by Branson Instru- 
ments, Inc. Called the “Sonogen” Model 
500, it is primarily designed for acceler- 
ating the cleaning and de-greasing of 
small parts and metal objects. Typical 
parts that can be cleaned more effi- 
ciently with the aid of this unique de- 
vice include: eleetric motor and instru- 
ment parts, steel and jewel bearings, 
and castings with blind tapped holes 
The radio frequency output of the 
generator is 500 watts continuous at 450 
kilocycles. The standard transducer for 
the Model 500 are sections of a 6-inch 
diameter cylinder of barium titanate, 
with a surface of either 15 or 30 square 
inches. If desired, a single Model 500 
generator can, for multi-stage cleaning, 
drive several small transducers provid- 
ing their total surface area does not ex- 
ceed 30 square inches 
In addition to cleaning, the Sonogen 
Model 500 can be used as an economical 
source of ultrasonic power for experi- 
mental and production needs 
Complete details on this new 
are available now, just . 


Circle E4 on Postcard 


device 


Cementable Teflon 


United States Gasket Company is now 
making available to the refining and pet- 
rochemical industries cementable Tetlon 
sheets. Unlike normal Teflon, which is 
very anti-adhesive to every known sub- 
stance, this product may be permanently 
cemented with standard commercial ad- 


use Readers’ Service Cards, last page 





rofitl 
from the experience 
of others 


It is a wise man who takes advan- 


tage of the experience of others, Most 
oil industry men are Busy *{en—busy 


ing abreast of develory 


ks. Keep- 


its in the 


ith their own appointed 


industry is vital for growi and greater 
earning power. 


practical books on 
PETROLEUM REFINING 


The knowledge gained through years 





of work and study by capable men in 
the petroleum refining industry has 
been recorded for your use. Profit 
through the experience of others by 
ordering the books of practical job- 
interest value to you. 


Handbook of Solvents 


By Morris Jacobs and Leopold Schefian 
price $8.50 


industrial Solvents 

By Ibert Melian price $12.00 
The Physical Chemistry of 
Lubricating Oils 

By A. Bondi price $10.00 
Elements of Fractional 


Distillation 
By C. S. Robinson and E. R. Gilliland 
price $7.50 
The Chemistry of the Non- 
Benzenoid Hydrocarbons 
By Benjamin T. Brooks price $12.00 
Methods of Analysis of 
Fuels and Oils 
By J. R. Campbell ond W. Gibb 
price $4.00 
Chemical Engineers’ 
Handbook 
By John H. Perry price $17.00 
Correction Tables for 
Petroleum Oils 
By O. H. Bardill price $3.50 
Handbook of Dangerous 


aig sey 


> . ae Sox, W. W. Schultz and 
J. O’Herin price $15.00 


Handbook of Engineering 
Fundamentals 


By Ovid Eshbach price $10.00 








Send for your FREE copy of the New 
Petroleum Books Catalog which describes 
the nature and contents of these and 
many other books pertaining to the Pe- 
troleun, Industry. 











In ordering please make certain that 
your complete mailing address is in- 


cluded. 


Designate desired books by 


title and author. Attach your check or 
money order and shipment will be 
made promptly via prepaid parcel post. 


BOOK DEPARTMENT 


THE GULF PUBLISHING COMPANY 


P. O. Box 2608, Houston 1, Texas 
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There’s a Viking Pump 
for every requirement 


Viking Pumps are old reliable friends in the 
Oil Industry . . . and Southern Engine & Pump 
Company engineers are regularly utilizing their 
versatility and dependability in units for every 
service. Whatever your special requirement — 
they'll be glad to help you. 

Pictured above: Gear drive unit includes 
gearing totally enclosed in sheet metal guard. 
Size and type of gearing as well as outboard 
bearing support depends on the size and speed 
of power unit needed. 

Distributors 


- . 4 
MANUFACTURERS @ MACHINERY FACTORS @ CONTRACTORS 


Houston - Dallas - Kilgore - San Antonio - Edinburg 
Corpus Christi, Texas 


CLEAR THp, 


SOLID ALUMALLOY 
CONSTRUCTION 
FOR A LIFETIME OF 
CORROSION-PROOF 
SERVICE 


May, 1954——Petroteum REFINER 


It’s a cinch @=——_—> to clean 
any size heat exchanger 


tube the Wilson way! 


Why put up with the delays and the high costs of 
makeshift tube cleaning methods? Wilson has exactly 
the tube cleaner you need to do the job quickly, 
thoroughly, economically. Wilson's complete line of 
fast-acting tube cleaners includes the popular PG for 
¥_" to 1”, the PGX for intermediate sizes 1/2” to 
11/,”, and the TP-301 for up to 27%” ID. 


For Small Sizes 
MODEL PG 
PISTOL GRIP 
TUBE 


CLEANER 


The fast, efficient Pistol Grip Tube Cleaner provides the 
operator with one-hand control for cleaning small, straight 
tubes. Weighs only 3 Ibs—no more than a 12” Stillson 
wrench. 


For Intermediate Sizes 
MODEL PGX TUBE CLEANER 


Positive drive (not geared down) high speed, rotary shaft, 
air-driven scavenger type cleaner. Washes out tube and 
debris as it cleans, keeping drill bit cool at the same 
time. For either vertical or horizontal applications, straight 
or curved tubes, 


For 
Heavy-Duty 
Service 
MODEL TP-301 
TUBE 
CLEANER 


Suitable for vertical or horizontal use in straight or curved 
tubes 4%” ID to 2%” ID and up to 40’ long. Cleans 
rapidly, thoroughly, operating at high speed at 90 psi. 
Can run on pressure as low at 50 psi. 


Representatives WRITE 5 
in all principal cities OR BULLETIN 


Thomes C. Wilson, Inc., 21-11 44th Ave., Long Island City 1, WN. Y. 


CABLE ADDRESS: “TUBECLEAN” NEW YORK 


TW-829 


TUBE CLEANERS - TUBE EXPANDERS 


For more data on advertised products, use Readers’ Service Cards, last page 





FOSTER 
Y-TYPE 


Small Bore — Small Capacity 


PRESSURE 


for Steam « Liquids + Gases 


Thousands of these 

versatile valves are in 

service on unit heaters, 

cookers, and plastic 

presses; glass blowing and 

bottling machinery; gas 

or oil firing; sterilizers and vulcanizers; instrument control; and low 
pressure heating. 


These valves are unusually sensitive to slight variations in reduced 
pressure, and give close regulation. Yet they are so simply designed 
that they present no maintenance problems. 

They are built for initial pressures as high as 3000 P.S.I. for air and 
liquids, 300 P.S.I. for steam; for reduced pressures ranging from 
ounces to 250 P.S.I. Sizes %" through %” depending on type. 
Available in stainless steel alloys. Write for Bulletin Y-101. 


FOSTER ENGINEERING COMPANY 
835 LEHIGH AVENUE UNION, N. J. 
AUTOMATIC VALVES * SAFETY VALVES * FLOW TUBES 








<> for more Speed and. greater Efficiency 


Series 1500 Tube Expanders 


with Right Angle Gear Drive 


Series 1500 


For installation and mainte- 
nance of tubes in drums, 
headers and similar water 
tube boiler units. Made in 
sizes for tubes up to 442” O.D. 
Ideal Tube Expanders with 
different length rolls can be 
furnished to suit various thick- 
nesses of drums or headers. 





ished 
ge", ao, 714" See Your Dealer 


wa tong over-all or Write Us Today! 


THE GUSTAV WIEDEKE «. COMPANY 
! 


ie ee oo ee 2 
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New Equipment... 


hesives to metal, wood, glass, rubber, 
leather, ceramics or any other material 
Cementable Teflon is pure Teflon with 
a specially prepared surface which is a 
homogeneous part of the sheet. Complete 
data on chemical, electrical and physical 
properties, typical uses, suggestions on 
applications and bonding agents selec- 
tions, and dimensions and weights of 
standard size sheets are available now 
Simply .... 

Circle ES on Postcard 


Plug Valves 


The development of two new balanced 
type plug valves has been announced by 
Hamer Oil Tool Company. Currently be- 
ing produced in ASA 150 pound and 300 
pound classes, the new plug valves are 
available in carbon steel, as well as other 
materials, to meet the demands of almost 
any service conditions in the refining and 
petrochemical industries. Some of the 
features of the Hamer 10-inch and Hamer 
12-inch are: 

@ Chain wheel attachments for overhead 

operation available on both models 

@ Packagings can be changed under 

pressure while the line is on stream 

@ Operation either with or without lu 

bricant 

Positive control of the valves at all 
times, a feature of all Hamer plug valves, 


is carried through into these new sizes 


Two hand wheels are provided, one 
which turns the plug, thus opening and 


| closing the valve; and the other to raise 


and lower the plug in its seat, adjusting 
it to the proper fit in the body seat. The 
plug adjusting wheel operates an adjust 


| ing nut through a worm gear, which in 
| effect provides a powerful screw jack. 


By turning the hand wheel to the left, 
the plug is lifted slightly from its seat, 


|} making it casy to open and close the 


valve. Turning the wheel to the right 
lowers the plug into its seat and holds it 
there in perfect adjustment. No matter 
what the service or how long the time 
between operations, this Hamer feature 
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from this NEW 
Oakite Booklet 
may save you 
many a 
cleaning 


Here, in 48 fact-filled pages, you'll find 
helpful information on job-tested cleaning 
methods covering a wide range of mainte- 
nance, overhaul and repair work in all divi- 
sions of the petroleum industry. Just one 
idea may save you many a cleaning dollar 
on such jobs as: 


* Descaling heat exchangers 

* Cleaning filter screens 

¢ Washing fuel oil trucks 

* Salvage cleaning 

¢ Steam-detergent cleaning 

© Paint stripping drums, barrels, 
storage tanks 

¢ Cleaning tank cor interiors 

* Cleaning stabilizing, fractionating, 
absorption towers 


Illustrated booklet yours FREE for the 
asking. Send for your copy TODAY. Oakite 
Products, Inc., 44C Rector Street, New 
York 6, New York, 


arizeo InOUSTRIAg Clay, 
ete 


OAKITE 














. 
, 


“Ar, ‘ats. anv! 


* METHODS * 


Technu al Service Representatives in Principal Cities of US. & Canada 





Typical Van-Cor 
pipes and fittings 
fabricated to specifi- 
cations by Van Dorn 


INDUSTRIAL PLASTICS— 


\/ Both Chemically Resistant and 
Impact Resistant Types 


Y Tensile Strength of Aluminum, 
with one-half its weight 


Readily Formed, Machined, 
Drawn Molded or Welded 


AVAILABLE FORMS 
SHEETS . . . .%&’’ through 1” 
PIPE .... .’”’’through6” diameter(10ft. lengths) 
ROUND BARS . %’’ through 2” diameter (10ft. lengths) 
WELDING ROD .%”’ and \,”’ diameter 


TYPICAL APPLICATIONS 
Van Dorn fabricates its Van-Cor rigid non- 
plasticized polyvinyl chloride into such prod- 
ucts as: Ducts, Hoods, Chemical Tanks, ‘Tank 
Liners, Plating Racks, Fume Stacks and Piping. 
WRITE FOR ILLUSTRATED BULLETIN 
AND SPECIFICATIONS 


INDUSTRIAL DIVISION OF 


COLONIAL PLASTICS MFG. CO. 


SUBSIDIARY OF 


THE VAN DORN IRON WORKS CO. 


2685 East 79th Street . Cleveland 4, Ohio 
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Hexagonal Cross Bars...Resistance Welding make 
ghee WELDED GRATING wetsppcarn 


One piece construction with tops of all bars flush provides 
safer, longer-lasting open steel flooring. And it's tailor-made 


to fit your requirements. For typical installations and full 
details on Gary gratings, stair treads and decking, write for 
Catalog PR-54. 


We'luendthishandy Standard Steel Spring Division 


yaper weight if you 
Pequest iLon your ROCKWELL SPRING AND AXLE CO. 


company stationery. 4011 East Seventh Avenue @ Gary, Indiana 


CENTERLESS GRINDING 
Tames Out 


Smoothest of THREADS 
on KILBOURN-Processed | 


ALLOY STEEL BOLT STUDS 


AT NO ADDITIONAL COST 


® Made from heat-treated bars — (A.S.T.M. 
A193 Grade B-7) 

© Centerless-ground for smooth finish — not | 
obtainable with most other production | 
methods. 

@ Far less tendency to seize during assembly 
or disassembly. 

® Preferred by refineries, chemical plants, 
power plants, pipeline installations. 


Write for Bulletin 








5102 N. 35th St., Milwaukee 9, Wis. 
STUDS+ THREADED BARS+STILL SCREWS+STAINLESS STUDS AND NUTS 


New Equipment. ee 


gives positive control of the plug and 
makes operation easy and immediate at 
all times. Descriptive literature and tech- 
nical data on these new valves are avail- 
able now. 
This item supplements Hamer Oil Tool Com- 
pany data on pages 461-464 of The Refinery 
Catalog, 21st Edition. 
Circle E6 on Postcard 


Hydraulic Boom 


An entirely new and different hydrauli- 
cally operated goosenecking boom is now 
available as an optional accessory on the 
Pitman crane, model 80, 4-ton truck crane 
manufactured by Pitman Manufacturing 
Company. This unique boom was de 
velope by Pitman as a quick, easy solu- 
tion to overhead travel clearance prob- 
lems. The crane is designed so that a 
trailer can be pulled by the same truck 
on which the crane is mounted. With the 
new gooseneck type boom, the operator 
can fold the boom down over a loaded 
trailer simply by pushing a lever at his 
regular operating station and be ready 
for road travel in a matter of seconds 
The goosenecking operation is accom- 
plished with a hydraulic cylinder installed 
in a V-shaped opening about 4'%-feet 
from the base of the boom. The folding 
unit is so designed that the stress in the 
boom resulting from a load is not on the 
hydraulic cylinder, but rather on the 
heavy steel bars and pin which form the 
base structure of the folding mechanism. 
The crane has a capacity of 4 tons on a 
25-foot boom or 3 tons on a 37-foot boom 

For complete details on this new unit, 
simply . 


Circle E7 on Postcard 


Resistance Meter 


Southwestern Industrial Electronics 
Company announces the addition of the 
Model C-6 resistance meter to its ohm- 
meter line. This new instrument adds a 
unique feature to those previously avail- 
able. Through the use of the quick 
charge switch and the charge adjust con- 
trol, it is now possible to pre-set an ac- 
ceptable value of capacitor leakage re- 
sistance into the meter and then deter- 
mine almost instantaneously whether or 
not the capacitor mects the requirements, 
thus using the instrument as an electronic 
“go-no-go” gaye. 

Either 50 or 500 volts d.c. may be used 
for measuring resistance in the megohm 
range. The 500 volt test meets JAN and 
MIL. specifications for insulation testing, 
while 50 volts is provided in order that 
condensers may be tested for leakage 
without exceeding their voirave limita- 
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_ Continuous - Thread Stud 
Resists Fatigue-Failure 


Here is a fastener that is at home under the severest 
conditions of high temperature and high pressure. 
It’s the Bethlehem Continuous-Thread Stud. This 
popular stud gives such dependable service in difficult 
bolting jobs because its alloy content, combined with 
effective heat-treatment during manufacture, imparts 
excellent high-temperature properties. 


Used With Quenched 


Besides, the Bethlehem Continuous-Thread Stud 
resists fatigue-failure because it has no point of thread- 
runout—no weak point anywhere. As a result, stresses 
cannot converge at any given point, but are well 
distributed along the stud’s full working length. 
The stud is furnished in a wide size range in carbon 
or alloy steels, either plain or heat-treated. 


An ideal nut for use with the Bethlehem Continuous- 
Thread Stud is the Bethlehem Quenched Nut. This 
special hexagonal nut is made from 0.40-to-0.50 
carbon steel by forging and extruding hot steel in a 
forming die. It is then quenched and tempered, giving 
the nut sufficient strength to develop the full strength 
of any stud or bolt with which it may be used. 

Both the Bethlehem Continuous-Thread Stud and 
Quenched Nut are made in a full range of sizes. For 
complete information about these rugged, dependable 
fasteners, write to the nearest Bethlehem office. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pac tfc Coast Bethlehem products ave sold hy Bethlehem Pac thi Coast 
Steel Corporation, Lexport Distributor: Bethlehem Steel 1 vport Corporation 


pETHLEHEN 
STEEL 
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Aurora Vertical Sump Pumps are “TOPS” 
HEAVY DUTY ALSO NON-CLOG 
ead LIGHT DUTY SIZES UP TO 8” 


PUMPS For all sump drainage; tiquids 
4 handling In industry; transfer of 
Ag chemical and hot liquids; handling 
“f viscous or high temperature liquids; 
“ItO%A boiler blow-off; heating returns etc.; 
also for handling screened end un- 
screened sewage endindustrial waste. 
Write for 
BULLETIN 104 
(Heavy Duty & Non Cleg) 
BULLETIN 103 
(Light Duty) 


Write TODAY 


for 
CONDENSED 
CATALOG "mM" 


PUMP COMPANY 
DIVISION OF THE NEW YORK AIR BRAKE COMPANY 
84 Loucks Street, Avrora, ilinois 


INSULATION SPECIALISTS SINCE HALF A CENTURY 


7 


We supply the material and the men to handle +t. 
Contractors for heat and cold insulation all over the world. 
Suppliers and exporters of all kinds of insulation 

materials for oil refineries a.0 


Magnesia 85 °/, - Rockwool - Asbestos - Cork 


For all temperatures, in sections, blocks, segments, sheets, blankets and plastic form. 


All finishing materials. 


cat’ CLETON Ltp. 


SCHIEDAM - NETHERLANDS 


cable address Cletontrading 


For more date on advertised products, use Readers’ Service Cords, last page. 


New Equipment... 


tions. The entire range from 0 to 10,000,- 
000 megohms is covered in ten decade 


steps and all measurements may be made 
to an accuracy of 3 percent of full scale 
deflection. For complete data on this new 
instrument, simply... 


Circle E8 on Postcard 


Centrifugal Compressor 


The availability of a standard line of 
low flow, high pressure, centrifugal com 
pressors is announced by Sawyver-Bailey 
Corporation. This line of compressors ts 
designed to meet all re-cycle require 
ments and arrange trom 25 to 250 hp, 
flows as low as 100 sefm, pressures as 
high as 600 psi and temperatures up to 
700 FF. One of the mam features of this 
new line is the standardized design of 
uupellers, housings, ditfusers, bearings, 
gears and shafts which are interchange- 
able to meet the special requirements of 
the user, Other features are 

@ Simplicity of construction 

@ Mininum number of wearing parts 

@ Less costly foundations 

@ Reduced floor space 

These compressors can be constructed 
of special materials to meet particular 
application requirements, Drives, such as 
electric motors, steam turbines, was tur 
bines, diesel or gasoline engines, can be 
furnished mounted on a common base 
with the compressor. Technical informa 
tion and performance characteristics are 
available now. Just... . 


Circle E9 on Postcard 





Overhead Lift 


The new lift-aloft unit shown above has 
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been developed by Barrett-Cravens Com 





NO “LOST | 
CAPACITY” 


with a Horton 


Double-Deck 
Floating Roof 


All Horton © Floating Roofs are equipped with 
the Horton Seal... the best system ever devised 


to prevent the loss of vapor between the deck of a 
floating roof and the shell of a tank. Note the sealing 
ring extending above the tank shell in the view above. 


The tank is filled to absolute capacity but the Horton 
Top View: S55000-bb1. tanks equipped with 


Horton Double-Deck Floating Roofs. They are 


located at a California refinery. 


Seal continues to operate efficiently and will return 
to the tank safely and easily when the liquid level 
ix lowered. There is no lost capacity in this tank .. . 


and no unnecessary loss of air-vapor mixture either. 
thove: Looking into a tank equipped with a 
Horton Double-Deck Floating Roof. 


Horton Floating Roofs are built in three types: 
Double-Deck, Pontoon and Pan. Information, esti- 
mates or quotations on any Horton Floating Root 
may be obtained by writing our nearest office. There 


is no obligation on your part. 


CHC AGE BRIDGE « IFRGM COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 
Ationta 3 2146 Healey Building Detroit 26 1520 Lofayette Building Pittsburgh 19 3237 Alcoe Building 
Birmingham | 1548 North Fiftieth Street Houston 2 2126 C & | Life Building Salt Lake City 4 531 West 17th South Street 
Boston 10 1030—201 Devonshire Street Los Angeles 17 1534 General Petroleum Building San Francisco 4 1551—200 Bush Street 
Chicago 4 2463 McCormick Building New York 6 3302—165 Broadway Building Seattle | 1331 Henry Building 
Cleveland 15 2234 Midland Building Philadelphia 3 1608—1700 Wainut Street Building Tulsa 3 1626 Hunt Building 


REPRESENTATIVES AND LICENSEES 
Ateliers et Chantiers de la Seine Maritime, Paris, France Horton Steel Works Limited Fort Erie, Ontario, Conade 
Campagnia Tecnica Industrie Petroli, Rome, Italy Motherwell Bridge & Eng ing Company, Motherwell, Scotiand 
Constructions Metalliques de Provence, Aries-sur-Rhone, France Whessoe Limited, Darlington, England 
Chicago Bridge & Iron Company, Ltd., Apartado 1348, Caracas, Venezuela Comprimo N. V., 21, Amstel, Amsterdam (C) Netherlands 
Sociedade Chibridge de Construcoes Ltdo., Av. General Justo, 275. Grupo 406, Rio de Joneiro, Brazil 
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8” butterfly valve designed to carry 
hydrocarbon vapors at 100° F. and 20 
p.s.i., seals bubble-tight by means of 
special high pressure plastic sealing lu- 
bricant injected through the hollow 
valve blade into 2 annular rings in blade 
which contacts the valve body. Closure 
is controlled by an air diaphragm op- 
erator and valve positioner. 
































Special fabricated stainless 
steel, 3-way diverter valve fitted 
with Neoprene seals to insure 
tight closure; for handling crys- 
talline materials; manually op- 
erated by position-indicating 
lever handle. 






















Rockwell Butterfly Valves are made of any required metal or 
rubber-lined for minimum pressure drop, uniform, quick control 
and positive shut-off—commercial, drip or air-tight. Sizes to 132”; 
pressures to 900 p.s.i.; temperatures to 2000° F., in standard and 
special types. Catalog on request. 


W. S. ROCKWELL COMPA 


2504 ELIOT STREET © FAIRFIELD, CONN. 


Sales Representatives in Principal Cities 













Y 
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New Equipment. « « 


pany to eliminate overhead maintenance 
problems, cut costs and reduce to one 
man the gang often required to make such 
jobs safe. This versatile unit enables the 
maintenance man to reach ceiling objec- 
tives quickly and safely, and with a mim- 
mum of disturbance to other workers 
Ceiling installations and repairs, costly 
because of the excessive time required 
for reaching the job when the actual work 
may require but a few minutes, can be 
reduced in cost drastically by this new 
device. Many overhead tasks, such as 
cleaning and oiling motors, repairs, and 
fan installations, become low cost jobs 
with the lift-aloft. 

For the information you need on this 
new unit, simply .... 


Circle E10 on Postcard 


Fielden 












D.C. Amplifier 


A new approach in industrial and 
laboratory doc. amplifiers is announced 
by the Fielden Instrument division of 
Robert Shaw-Fulton Controls Company. 
The new series 80 d. c. amplifiers con- 
vert low level dic. microampere or 
mnilivolt inputs to a high level doc. cur- 
rent output. Incorporating a high gain 
feed-back loop, the new amplifier has 
exceptionally long and short term sta 
bility characteristics. Useful for many 
laboratory appheations involving the 
measurement or recording of low level 
dic. signals, the unit has also been de- 
signed for industrial use, particularly as 
a thermo-couple amplifier, Of the null 
balance type, the new amplifiers have 
extremely high imput impedance when 
used wtih voltage inputs, consequently 
drawing wmfinitesimal current from the 
source. Where the input is current, the 
input impedance is negligible for most 
applications, Complete information on 
this new amplifier may be obtained now 
Simply 


' Circle E11 on Postcard 










Fire Resistive Coating 


Type 80 mastic, manufactured by Ben- 
jamin Foster Company, is an unusual 
anti-corrodent; a vapor barrier, a weather 
protective coating with built-up film 


































THE £77777 CONTINUOUS 


WAX MOULDING MACHINE 





Mechanized moulding — maximum efficiency — minimum labor and space. 


What is it costing you to be without one? 


aber A Greer Wax Moulder increases pounds of wax slabbed 
per manhour 3'2 to 5 times over conventional batch processes. It automat- 
ically deposits, cools, and demoulds up to 15,000 pounds per hour of 
10-lb. cakes. 


Serr Opoace . . . more valuable than ever, and a Greer Wax 


Moulder uses only approximately 1/10th that occupied by usual batch 
processes of equal capacity. 


Choducl” Uniformuig and 


Cakes are held within % of 1% in weight for a given setting by the 
volumetric depositor in a@ Greer Wax Moulding Machine. You'll get 
improved appearance and cleanliness of cakes, too. 


Compare these profit-building advantages with your present 
wax-slabbing process, then get ail the facts on the 
Greer Wax Moulding Machine. There is no obligation 


J. W\GREER COMPANY 


WILMINGTON, MASSACHUSETTS 
Sales Engineering Offices: New York, N. Y., Chicago, Ill., San Francisco, Calif. 
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At left: Jecketed 3-Wey Plug Cock. 
Below: Cutewey section of Jeck- thickness; and now carries the “UL" 
eted Cock, showing packing glend label with the fire hazard classification 
construction. listing. Applied by spray, brush or trowel 
over lage storage tanks, pipe lines, valves 
and fittings, thermal insulation and all 
types of structural materials, Type 80 
mastic should prove of great interest to 
1% all engineers concerned with fire haz- 


“Cisne we 
ards in critical areas. Complete technical 
data as well as a complete index to mastic 


and finished coats specifications are 
Jacketed Pipe, seals ion Just ‘ iis 
Pumps, Valves Circle E12 on Postcard 
and Fittings... 


for maintaining uniform tempera- 
tures (hot or cold) in process pipes 
Regardless of whether the material is be- 
ing heated or cooled in the processing, and 
what heating or cooling medivm is being 
used, H & B jacketed fittings are available 
for all applications. Steam, hot water or 
hot oil may be used for heating, cold water 
or brine for cooling 

H & B can save you money on your 
jacketed pipe and fitting requirements be- 
cause we buy all standard size pipe from 
the mill in carload lots, make our own 
special flanges in quantities, and are tooled 


estbect leter, fer up for making jacketed equipment at low- 
pone Be viscous “iecioe est possible price. Write for Bulletin J-50. 


HETHERINGTON & BERNER INC. 


715 KENTUCKY AVE. INDIANAPOLIS 7, IND. 








High Pressure Valves 


Manning, Maxwell and Moore, Inc., 
is making available a new 6000 psi han- 
cock stainless steel instrument valve to 
ihe refining and petrochemical indus- 
tries. Specially designed and engineered 
ior such services as instrument panels 
and lines, gages, by-pass and corrosive 
lines, and orifice meters, this new valve 
is small, easy to handle, and weighs 
only 2'4 pounds. Its space-saving com- 
pactness permits close alignment of 
piping with near structures, The unique 
design permits the packing gland to be 
readily pulled tight in’ close quarters, 
Disassembly presents no problem. The 
practical use of stainless steel assures 
HAN protection agamst most core 
resive media. At the present time this 
valve ts available m- one-quarter, three- 
eighths, and one-half inch sizes. For ad- 
ditional information, simply 


Circle E13 on Postcard 





Solenoid Valves 


Midget Solenoid Valves, a recent de- 
velopment of General Controls Com- 
pany, are now being made available 
the refining and petro-chemical imdus- 
try. This new series of magnetic stop 
valves is designed for use with all types 
of Rases and fluids. Feature of the new 


WARNER ssioe, tached: 


e( eialion many position 
LEWIS , @ Positive shut-off 

@ Current consumption 
Company — @ Optional time delay 


« @ Adjustable bypass and main tlow 
For additional information and com- 
BOX 3096 e TULSA OKLAHOMA plete specifications on this new item, 
simply 


N Circle E14 on Postcard 
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LET C-R EVACTORS 


help improve your health 


This illustration shows two 4-stage Evactors 
in the plant of a leading manufacturer of 
vitamins and other pharmaceuticals. The same 
plant uses numerous other C-R Evactors of 
different types—as do the majority of manu- 
facturers in this important field—for many 
different processes, including deodorizing, dis- 
tilling, drying, refrigeration, etc. They are as 
simple as the valves that turn them on, yet 
maintain absolute pressures down to a small 
fraction of 1 m.m. absolute where steady, de- 
pendable vacuum is extremely important. 


This steady, dependable vacuum is con- 
tributing to the improved health of our popu- 
lation by helping to supply purer and more 
potent vitamins, antibiotics and other phar- 
maceutical products. It is contributing indi- 
rectly to the health of many operators and 
executives in other manufacturing industries, 
by minimizing worry over vacuum problems. 
This also applies to Jet Mixers, Jet Heaters, 
Jet Absorbers, Jet Scrubbers, Jet Pumps, Jet 


Condensers and Barometric Condensers. 


As SIMPLE and 


Dependable 
as the Pull of a 
MAGNET! 


ae 


fr 
’ 


‘ 
wa. 


A sleeve, raised 
and lowered with- 
in a non-magnetic 
tube, attracts or 
releases an Alnico 
magnet attached 
to @ mercury 
switch. Basically, 


X< this is Magnetrol. 


MAGNETROL 


The Simplest, Most Versatile 
LIQUID LEVEL CONTROL 


Ever Devised! 


Linked to liquid level by infallible 
magnetic force, Magnetrol is free 
from the limitations inherent in 
mechanical or electrical controls. 
With the actuating magnet rated at 
98% of initial strength after 30 years, 
Magnetrol has infinite operating life, 
with practically no maintenance at 
all. There’s nothing to wear out, 
nothing to fail. 


What's more, Magnetrol's simple 
operating principle permits easy, 
economical modification of standard 
units to meet any pressure, temper- 
ature of corrosion requirements. 
That's why there's practically no 
limit to Magnetrol’s use. It's also 
why “specials” are likely to be stand- 
ard with us. Magnetrol units control 
level changes from .0025-in. to 150-ft. 
~with single or multi-stage switching. 


, Chicago 23, ttlinois fF 


catalog data and full information on 











MAGNETROL, Inc. 


@ SEND COUPON FOR DETAILS : 





(til Croll-Reynolda CW 


Main Office: 751 Central Avenue, Westfield, N. J. 
New York Office: 17 John St., New York 38, N. Y. 
CHILLVACTORS STEAM JET EVACTORS CONDENSING EQUIPMENT 


Ef MAGNETROL, Inc. 21125. Morsholl Bivd 
i Magnetrol Liquid Level Controls. 


t Please send me 
A Name 


§ Company. 
t Address 
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ENDURO’S 


Bonus Besofits 


PAY OFF 


in Caps, Trays, 
Deck Plates, 
Risers 


It started as easier-to-clean bubble caps and trays. Tower internals that would 
discourage coking and fouling. That would resist rust and corrosion. Resist 
heat. Those qualities all pointed to ENDURO® Stainless Steel as a material. 


ENDURO provided them. And more. ENDURO caps, trays, and other tower 
internals now are thinner in section, lighter in weight. They're more than 
strong enough to resist tower pressures. And, they maintain that strength at 
scorching or sub-zero temperatures. They last long. 

Those are “bonus benefits.” You may choose ENDURO Stainless Steel for one or 
more of its outstanding physical qualities. Automatically, you get all the others. 
That's because no other commercial metal offers the same useful combination of 
desirable properties as does stainless steel. 

Think ENDURO in your planning for new equipment. Think ENDURO wherever 
there may be corrosive conditions, high temperatures, potential coking and 
fouling, other equipment hazards. Think ENDURO wherever you want high 
strength without excessive bulk or heaviness of section. Republic metallurgists 
will help you apply ENDURO’s bonus benefits to best advantage. Just write: 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division «¢ Massillon, Ohio 
GENERAL OFFICES ” CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 


~ 


REPUBLIC 
ENDURO ) STAINLESS) Tern 





Other Republic Products include Carbon and Alloy Steels — Bolts, Studs, Nuts and Rivets — Steel and Plastic Pipe — Heat Exchanger Tubes 
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For more data on New Equipment or copies of Catalogs and Literature reviewed in this issue, use 
the Reader Service postcards just inside the back cover and facing the Advertisers Index. Simply 
circle code numbers of items desired—sign and mail card. Requests are transmitted to the 
manufacturer as soon as received by us for mailing of desired information directly to you. 


Corrosion Bulletin 


The International Nickel Company is 
now making available a 32-page bulletin 
on the corrosion resisting. properties of 
the austenitic chromium-nickel stainless 
steels. This bulletin contains 18 tables 
showing the results of tests on numerous 
austenitic stainless steels im various solu- 
tions, acid, neutral, and alkaline, It ts 
a general publication covering: the 
mechanism of corrosion resistance in 
stamless factors affecting their 
corrosion; their behavior in various cor- 
reosive environments; and the preferred 
practice in construction and use of stam 
less steels. To receive your copy of this 
most informative bulletin, simply... . 


Circle E15 on Postcar 


steels; 


Meter House Catalog 


Moran Furnace and Sheet Metal Com 
pany has issued a new catalog of its 
“peerless” weather proof meter houses 
This 23-page catalog covers the com 
pany’s complete line of meter houses, 
telephone boxes, custom built) houses, 
mercury protectors, draft equalizing 
stack heads and many other items. A 
price list ts also included in the catalog 
To receive your copy, simply. o.4 


Circle E16 on Postcard 


Flame Spectra Card 


\ new, pocket-size card which carries 
the emission spectra for 36 of the most 
typical elements determinable by modern 
flame spectrophotometry is) bempg* made 
available by Beckman Instruments Cor 
poration. The card is designed as a handy 
reference for the flame analyst and for 
chemists interested in this new analytical 
technique. Emission lines are superim- 
posed on a full color spectrum from 300 
to 900 millimicrons. Copies of this card 
now. Just 


Circle E17 on Postcard 


are available 


Pump Catalog 


Lapp Insulator Company is now mak 
ing available a 24-page two-color 
bulletin describing its line of diaphram 
type control volume pumps. The bulletin 
covers m considerable detail special 
liquid handling assemblies which melude 
completely non-metallic construction of 
Lapp chemical porcelam and fluore-plas 
tics, a double diaphram head tor liquid 


new 
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chlorine and other hazardous liquids, a 
completely isolated remote pumping 
head, a head for gas compression and 
transfer, and an all welded assembly 
without gaskets. Both manual and auto- 
matically controlled types are described 
Several pages describe the autopneu 
matic Pulsafeeder, poimting out. its 
adaptability to automatic volume adjust 
ment from commercial pheumatic instru 
ments. To receive your copy of this new 
bulletin, simply... . 


Circle E18 on Postcard 


Controls Catalog 


Minneapolis-Honeywell Regulator 
Company has just issued a new catalog 
covering the complete lines of Honeywell 
industrial control motors aad Industrial 
motorized valves. Included tn the new 
catalog are specifications, ordering imifor 
mation, and a price supplement for these 
Also contained are mformation 
specifications for the use of 


motors 
and 
trial control motors with globe, 
able port, butterfly valves, and combina 
tions. To receive your copy, just 


Circle E19 on Postcard 


nits 
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Welding Safety Film 


Air Reduction has just produced a new 
sound slide film on safety m the use of 
oxyacetylene cutting and welding equip 
ment. The tiltm, “The Guy Behind Your 
Back,” is a fundamental approach to the 
factors affecting satety when operating 
oxvacetvlene welding and cutting torches 
and cutting machines. It is specifically 
designed for companies to train thei 
own employes. The story is presented in 
an amusing way by the use of many 
cartoons and an easy-going narrative 
It has a heht, but not comic, approach te 
the sertous business of safety in welding 
absorb, Free showings of this 
film may be arranged by get 
ting m touch with the Air Reduction 
office in) your vicinity. Additional in 
formation may be obtained now. Just 


Circle E20 on Postcard 


easy to 
20 riiniite 


Level Indicator Booklet 


\n 8-page booklet describing the 
operations of liquid level indicator sys 
tems using ultrasonic pulses is now bemyp 
available by Bogue Electric Manu 
Company. The bulletin de 
systems, Which using te mos 


rracacte 
facturmy 
scribes the 


ing parts, accurately indicate through 
liquid levels in petroleum, chemical, and 
other processing and storage tanks 
within plus and minus 0.01 feet. Included 
in the booklet is information on the ap 
plication engineering and diagrams de 
scribing typical installations in different 
types of storage tanks. Copies of the 
booklet may be obtained now, Just ‘ 


Circle E21 on Postcard 


Data Booklet 


United States Steel Corporation has 
just issued a new 44-page booklet on the 
performance of stainless steel in petrol 
eum seryice. The data presented im this 
booklet: are separated in the following 
cateyories: atmospheric, wet chemical, 
and elevated temperature corrosion, cat 
bide precipitation, attack by molten 
metals, sulfur attack, short time tensile 
properties at high temperatures, long 
time creep and rupture properties, and 
properties at atmospheric temeratures 
after exposure at elevated temperatures 
For your copy of this most informative 
booklet, simply , 

Circle E22 on Postcard 


Equipment Bulletin 


A new bulletin on industrial equip 
ment is being offered by Worthington 
Corporation, The bulletin contains in 
formation about special features, types, 
sizes and capacities of Worthington’s 
various product lines of industrial equip 
ment. The application of each of these 
lines is both illustrated and described 

To get your copy of this informative 
bulletin, just. 


Circle E23 on Postcard 


Control Valve Catalog 


Kicley and Mueller Corporation has just 
published a new catalog on K and M 
diaphram control valves. This 40-page 
booklet contains information on material 
specifications, valve bodies, diaphragm 
motors, diaphram control valves, specify 
mg and ordering mformation and control 
valve accessories. Thoroughly illustrated, 
this catalog should certaimly prove of 
value to those ordering and specifying 
valves. To receive your copy, simply. . 


Circle E24 on Postcard 
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iT WILL PAY YOU TO INVESTIGATE 
THE HIGHER LIQUID HANDLING 
CAPACITIES OF KOCH “BENTURI-TYPE” 
KASKADE TRAYS...THE DIRECTED SLOT 
ENERGY ACTUALLY ASSISTS THE LIQUID 
ACROSS THE TRAY. 





KOCH ENGINEERING COMPANY, INC. 


DESIGNERS @ MANUFACTURERS @ BUILDERS 
i ee ee eee en ce ee ee en ee ee ee ee ae, 


Eastern and Export Pittsburgh, Pa., Repr. Tulsa, Okla., Repr. Koch International 
30 Rockefeller Plaza D. D. Foster Co. Myers-Bagwell Co. 10 Rue Auber 
New York City 412 Peoples Gas Bidg. Wright Bidg. Paris, France 
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@ It’s the little gold lapel insignia McKee engineers wear. The color of 
the stone shows the number of years a man has been in the organization, 
and a good many of them show twenty-five years and more. 


Sure, we do a little kidding about them—call ’em our ‘‘Phi Beta McKee’s” 
—but we wear them with pride. That's because they really mean years of 
experience, and in this highly specialized business of designing and build- 
ing petroleum and chemical processing plants, experience pays off. 

The design, engineering or construction of a modern refinery or chemi- 
cal plant is a complex undertaking requiring the coordinated effort of 
many kinds of technical specialists and skilled craftsmen. Here at McKee 
we have it down to a smooth-working system because so many of us 
have been working together at it for so many years. 


4 ° Arthur G. McKee & Company « Engineers and Contractors 
C ee fl neerih Headquarters: McKee Building e 2300 Chester Avenue e Cleveland 1, Ohio 
Offices: New York e Tulsa, Oklahoma e Union, N. J. ¢ Washington, D.C, 


British Representatives of Metals Division: Head, Wrightson & Co., Limited 


a 
Services Canada: Arthur G. McKee & Company of Canada, Ltd., 350 Bay St., Toronto 





